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SURFACING AND POLISHING THE ICE 
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NE DAY, not many months ago, the 

McCormick- Deering dealers of central 
Minnesota came to St. Cloud and painted the 
town red. 

It was “Red Baby Day” and the eyes of the 
motion picture cameras saw the city celebrat- 
ing. The newspapers issued special editions. 
Senators and other prominent officials took 
part in the activities, and business men and 
farmers in thousands were caught up in a great 
wave of community enthusiasm. 

On that day these McCormick-Deering 
dealers came into proud possession of the “Red 
Baby” Service Trucks mobilized in the above 
photograph. Before night they drove 162 
bright-red International Speed Trucks out into 
the counties around St. Cloud and set them to 
work—not for re-sale but for actual use in the 
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betterment of farming. Since that day the “Red 
Babies” have lived on the roads, distributing 
equipmient, information, repairs, and special 
aid—carrying everywhere the methods that 
increase production and wealth. 

* * * * 

This middle-western incident merely typi- 
fies the “Red Baby” enthusiasm that has swept 
the nation. St. Cloud speaks with a small voice 
compared with the mighty call for International 
Speed Trucks that has come from the great 
McCormick-Deering dealer organization. Dur- 
ing this present season a constant procession of 
“Red Baby” Service Trucks has trailed out of 
Boston, out of Los Angeles, out of Winnipeg and 
Jacksonville, out of all International branch 
house cities into the service of Agriculture. 


In a hundred days’ time the vast fleet of 
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“Red Baby” trucks, owned and used exclu- 
sively by the McCormick-Deering dealers, 
has given a new value to the familiar term 
“Service.” “Red Baby” has become a house- 
hold term, the truck a familiar sight and 
influence in thousands of rural communities. 
A new demand for modern farming methods 
is in evidence,and the alert service that doubles 
the dealer’s worth now speeds to the doorsteps 
of American farms. 

Farm products, the staff of life, find their 
way into cities and over oceans in richer flow 
because the “Red Baby” is leading the way 
to better, more profitable farming. The “Red 
aaa is rightly called “The Nation’s Service 

ruck.” 
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Leviathan Relies on Ball-Bearing Motors for 
Continuous Forced Boiler Draft 


Bk giant ocean liner Leviathan, now tinuous duty rating of these enclosed motors 
being reconditioned, depends upon two is 50 H.P., 110 volts, 360 to 475 R.P.M.; the 
60,000 cu. ft. blowers to supply the forced normal open rating being 150 H.P. Protec 
boiler draft necessary to obtain its high speed tion against motor failure due to dropped 
of propulsion. armatures and oil-soaked commutators and 
The direct-connected blower motors, there- windings, is obtained by supporting the 
fore, must operate continuously for days in shafts on &KF marked self-aligning ball 
the hot hold of the ship and at times amidst bearings mounted in sealed housings. 
the splashing of water. Their use for this exacting service and on 
Two direct-current Diehl motors with the 29 Diehl motors used for general ventil- 
special heat-radiating, water-tight enclosing ation, is typical of the wide adaptability of 
covers are used for this purpose. The con- ball bearings. 
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The Highest Expression 
of the Bearing Principle 
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The type W. K. 55 switches are m 

of very rugged construction with 

quick-make and quick-break action 

to withstand the most severe service 

in industrial plants. Their capacity 

and arcing arrangements are suffi- 

cient to enable the switch to break 

the locked current of alternating 

current motors having full load 

current rating equal to that of the 
switch. 


The quick-make and quick-break 
mechanism is so arranged that it 
can be removed and replaced with- 
out disturbing the switch. No per- 
son may open the fuse box until the 
switch is turned off. And when fuse { ma 
box is open it is impossible to reach cor 
any of the live parts of the switch. ize 
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We are making it possible for efficient in its operating features. shank ac teeieeideen oe ties pa 
manufacturers to get switches that The fundamental characteristic of ate of o Wistinghene meter cuter in © — 
offer complete protection to motors this line is, that it is difficult, and a taicinaitiaceneat as rm 
as well as to operators. usually impossible, for even ignorant a bi 

This sounds like a rather simple and careless operators to come into pl 
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thing—but if you will ask anyone contact with any live parts of the 
who has tried to find switches, or switch. 

motor starters, that would fulfill In addition to this, these switches 
these requirements, you may be are rugged, long lived and the best 
surprised to learn that such things engineering practice has been fol- 








have been really scarce. lowed in their designs. new 
The Westinghouse line of full- The most interesting thing of all po 
safety (meaning just that) switches is that they cost very little more than ting 
and motor-starters is an interesting ordinary switches which do not pos- eam 
. . . . . repo 
one, and is unique in its complete- sess their advantages. And the Type W. K. 10 motor Type W. K. 20 motor bath 
; J - starters, suitable for mo- starters, for motors up - 
ness, as well as being remarkably Westinghouse mark is on them! tors up to 2 h. p. are to 5 h. p. are supplied mat 
furnished in 2 and 3 pole in 2,3 and 4 poles for teri 
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With the Editors 





HE first issue of the new year! The 

achievements and events of 1922 are 
now completed and all lined up so that we 
can review them in retrospect in the edi- 
torial pages of this issue, just as we have 
reviewed other years for the past score of 
years or more. In surveying the achieve- 
ments and events of the past twelve- 
month it is our practice to go through 
page after page of the Screntiric AMER- 
1cAN published during that period, jotting 
down the things of outstanding im- 
portance. It is surprising how much is 
crowded into one of these modern years; 
indeed, time was, not so long ago, when 
a quarter as much type would have suf- 
ficed to review the progress of the pre- 
ceding three hundred and sixty-five days. 
Today, time moves fast. Event follows 
event; achievement follows achievement ; 
invention follows invention; discovery 
follows discovery; improvement follows 
improvement, in rapid, even bewildering, 
manner. The older fields of science are 
constantly expanding. Already special- 
ized occupations are being split up into 
still more specialized occupations, so that 
the specialist of today becomes the all- 
round man of tomorrow, in his chosen 
field. We stand before the coming year 
with awed expectancy—not unlike the 
first nighters before the curtain of the 
theatrical newest play. Many 
things will happen in 1923; old fields are 
going to be worked far more thoroughly ; 
new fields are going to be opened up. 
What an interesting period to be living 


season's 


in! 


A 7OT satisfied with the task of chron- 
p iclng the great happenings and 
achievements in the world of science— 
and that is a great enough task, to be 
sure—the ScrentTiric AMERICAN has gone 
in for some original scientific work of its 
own. The December issue told you of 
the decision to undertake the scientific 
ation of psychic phenomena at 
Since then, things have been 
moving rather rapidly. We have ac- 
cepted Sir Arthur Conan Doyle’s chal- 
lenge to investigate the subject at first 
hand, instead of quoting authorities and 
well-known investigators at second, third 
and even fourth hand. The leading news- 
papers of the country have offered us 
their utmost collaboration, to the end that 
we may have our investigation brought to 
the attention of the mediums throughout 
the land. Already we are assured of good 
mediums. They are to work with us and 
aid us to sift psychic manifestations 
down to their very bottom, Correspond- 
ence has been pouring into our editorial 
rooms; our editor in charge of the psychic 
investigation and functioning as secretary 
in direct cooperation with the judges, has 
a big job before him. To all indications 
we shall learn some highly interesting 
facts regarding a baffling subject. Mean- 
while, your attention is directed to the 
preliminary announcement and the names 
of the judges on pages 6 and 7, and on 
page 57, Sir Arthur Conan Doyle’s answer 
to our letter in which we announced the 
acceptance of his challenge. Our Feb- 
ruary issue will, in all probability, have 
news of vital importance. It may be that 
we shall tell something of the special 
apparatus that will be used in our. sit- 
tings; perhaps we shall have held one or 
more sittings by then and will have the 
reports for you. At any rate, we can 
look forward to a steady flow of psychic 
material from now on—and psychic ma- 
terial at first hand. 


investig 
first hand. 
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EMEMBER, our psychic investigation 

is your affair as well as ours. We 
want your suggestions, your experiences, 
and your keen interest. Perhaps among 
your acquaintances there is a medium or 
a person possessing psychic powers which 
have stood your critical judgment. If so, 
do not hesitate to tell us about that per- 
son or medium, and please be sure to call 
our investigation to his or her attention. 
Renown and fame mean nothing so far as 
mediums are concerned; the little girl 
who has been entertaining her relatives 
and friends with psychic demonstrations 
may be the very medium who will aid us 
most in unravelling the mystery. Let us 
make this investigation as far-reaching 
as possible, so that the final verdict may 
stand the acid test of public opinion. 


ie STEAD of seattering various archae- 
ological items throughout our issues, 
we have deemed it advisable to group 
them together in an occasional two-page 
spread, such as will be found on pages 
26 and 27 of this issue, under the title, 
“The Archaeologist’s Note Book.” This 
feature will appear in every third or 
fourth issue, while more important arch- 
aeological subjects will be treated at 
length in the customary manner, 


} h potnirany the large volume of manu- 
seripts and photographs which come 
to our desks in the regular course of 
events, the ScrenTiric AMERICAN editors 
often find it necessary to sally forth in 
quest of some definite information or 
article for our family of readers So 
recently we motored down to the home of 
a very busy man by the name of Henry 
Norris Russel, best known as Professor 
Russell of Princeton University. and 
America’s leading astronomer, For along 
time we had been endeavoring to obtain 
a series of articles from Professor Russell 
on the wonders of the skies—the kind of 
articles which amaze us and make us 
realize how insignificant, after all, is this 
little earth of ours and how much more 
insignificant is man in the great scheme 
of the universe. We knew Professor 
Russell to be a very, very busy man, with 
his duties at Princeton University and his 
numerous astronomical activities. In fact, 
we have always appreciated what it meant 
for Professor Russell to find the neces: 
sary time each month to write the 
“Heavens” page which appears in every 
this journal. To make a long 
story short, we went down to Princeton, 
spent the better part of a day with Pro- 
fessor Russell, explained what we wanted, 
discussed the various features with him, 
and finally left with his consent to write 
the series at the first opportunity. Some- 
how or other Professor Russell has found 
time to write the first article of the series. 
It will appear in our February issue. It, 
and its successors, we hasten to add, will 
not displace the regular monthly contribu- 
tion from Professor Russell. 


issue of 


ZYOR many years we gave book reviews 
which amounted to little more than a 
mention of the title, author and publisher 
and we thus reviewed all books sent to 
us which by any stretch of the imagina- 
tion could be regarded as in our field. We 
have always begrudged this space, and we 
have finally decided to review only the 
books of real importance, and to review 
them in a more worth while style—one 
which shall really tell our readers some- 
thing about them. These reviews will 
ordinarily be gathered into a single article 
noticing several related books. 
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GMC Trucks Last Longer 


Sturdier Construction, Finer Materials and Rigid 
Accuracy Increase Their Years of Usefulness 


Years of enduring and reliable per- 
formance are built into GMC trucks 
by the advanced and exclusiveimprove- 
ments that they contain and by the 
wealth of surplus strength that has 
been put into every part. 


Years of successful truck manu- 
facture have proved the need of cer- 
tain essentials to the continuous and 
unfailing performance which GMC 
trucks invariably give. 


Such exclusive features as the GMC 
two-Range Transmission, providing a 
perfect series of speeds for every use 
with no increase in engine size—re- 
movable cylinder walls, pressure lubri- 
cation—all are directly responsible for 


decreasing wear and increasing per- 
formance ability. 


Radius rods, insuring perfect brake 
action at all times,—bearings or bush- 
ings at every point of wear in engine and 
chassis— extra-large brake drums and 
oversized springs, which are requisite 
to a longer life of truck usefulness, 
are found in GMC trucks. 


Moreover, these factors of safety are in- 
sured further by the use of the finest 
materials and by the rigid limits of 
accuracy to which each part must be 
fashioned. 


No accurate forecast can be made of the 
length of life of GMC trucks. Withrea- 
sonable care they will last indefinitely, 


GENERAL MOTORS TRUCK COMPANY —Pontiac, Michigan 


Division of General Motors Corporation 


1 Motors Trucks 
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human eye. 


1._-Front view of a row of theater seats, showing how a teleview is installed for each person in the audience. 2.—Diagrammatic representation of the principles of stereoscopic yision as present in the 


The lines of vision from the left and right eyes to objects large or small, near or distant, lie at different angles and intersect at different distances from the eye. 


It is this effect which 


enables us to judge distances and sizes, which we cannot do with one-eyed vision, and to get the effect of looking through a third dimension, in spite of the fact that the eye throws its image upon a 


single plane in the retina. 3. 


3.—How the audience views the double-imaged screen pictures with individual televiews. 


4.—Constructional features of the teleview device 


Stereoscopic vision and how it is reproduced by purely mechanical means on the motion picture screen 





ANY attempts have been made 
during the twenty-five 
years to produce stereoscopic 
motion pictures—pictures 
that have a third dimension, depth, as well 
as width and height. The latest attempt is in the form 
of a simple electrical device without lenses or prisms, 
through which each member of an audience views the 
screen pictures. This little which forms part 
of an elaborate synchronized system of electric drive, 
causes what is otherwise a meaningless, confused double 
image on the screen, to become a beautiful stereoscopic 
and real rounded 


pust 














device, 


picture with solid, living actors 
scenery. 

This new stereoscopic motion picture is known as 
the Teleview. Two negatives are made at one time 
by means of a camera which has two lenses, mounted 
25% inches apart, or the normal distance between the 
average person’s eyes. The camera operates in much 
the same fashion as would two standard motion picture 
cameras driven together and in perfect unison. The 
two negatives are printed on to two positive films of 
standard size and perforation. If either of these posi- 
tive films is run through a standard projector, it will 
give the usual flat picture. Run together by means of 
two projectors, placed side by side, they produce a blur, 
as shown in one of our sketches. 

When the pictures are to be shown with stereoscopic 
effect, both films are run simultaneously through double 
projectors which are placed in such a way as to throw 
the two pictures on the screen, one over the other, so 
as to make what is practically one picture. As the two 
pictures were taken from slightly different points of 
view, they are not exactly the same and, therefore, with 


Motion Pictures in Three Dimensions 


the result that the combined picture is not sharp but 
represents rather the impression of a double-exposed 
photograph. 

Now then, each spectator looks at the picture through 
his individual instrument which is fastened on a flexible 
bracket to the arm of each chair in the theater, and 
ean be shifted to any comfortable position. Like an 
adjustable telephone bracket, it stays wherever put. The 
little device, which is shown in another sketch, consists 
of an aluminum casing in which is an exceedingly small 
electric motor. This motor, which is only 1% inches 
in diameter, has neither brushes nor sliding contacts, 
and yet it has all the properties of a self-starting syn- 
chronous motor of the three-phase alternating-current 
type. On the shaft of this motor is a very light alu- 
minum plate of about the thickness of a sheet of paper, 
which spins continually at a high rate of speed—about 
1500 r. p. m. This plate has a general shape like a 
motion picture shutter, snd owing to the peculiar prop- 
erties of the motor which drives it, it turns in exact 
step with the shutter of the projection machines which 
are throwing pictures on the screen. A single alternator 
supplies the same current to all the driving motors in 
the theater and those in the projection booth, so that 
the entire system is in step. 

The device mentioned has a large hole covered with 
plate glass. The spectator, looking through this minia- 
ture window, sees the picture first with one eye, and 
then with the other, in such rapid succession that he 
is unconscious of the process, owing to the fact that the 


revolving shutter is constantly, passing 
across his field of vision. The longest 
period of time through which either 
eye can see the picture on the screen 
without interruption is 196th second. The prolongation 
of the spectator’s vision carries two steady impressions 
of pictures in the two eyes, these pictures being slightly 
different. Had the spectater looked at the original 
scene he would have had a different picture in each eye 
corresponding to the two images on the screen. There- 
fore, due to the revolving shutter, he sees one clear 
picture in each eye and these combined together produce 
the effect of a single, rounded, solid-looking picture. 
The screen, as such, appears to vanish, while the char- 
acters in the drama move forward through the air of 
the theater to within close range. 

Having no lenses or prisms, the little device through 
which the stereoscopic pictures are viewed has no effect 
on the vision except when looking at the screen. The 
audience can gaze about the theater with perfect free- 
dom. This is quite natural because the eyes are merely 
looking through ordinary glass which is put in the in- 
strument solely for the purpose of preventing the audi- 
ence from putting their fingers into the mechanism. 

All in all, this system solves the technical difficulties 
heretofore standing in the way of stereoscopic motion 
pictures. Needless to say, the equipment involved is 
quite elaborate and expensive, and it is a question 
whether the average theater would install it for the 
purpose of obtaining stereoscopic motion pictures. Still, 
the pictures are truly remarkable and perhaps worthy 
the additional expense, in special instances. The pres- 
sent “back lighting” effects employed in motion picfure 
work give an approximation of relief which is pleasing. 
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“Social Psychology,” the leading Amer- 
ican collegiate text in this subject. 








DANIEL FROST COMSTOCK, Ph.D., 


has recently retired from the Faculty 
of the Massachusetts Institute of Tech- 
nology, with which he had been con- 
nected since 1904, to devote his whole 
time to his commercial practice and the 
development of his laboratory and his 
inventions. He is a member of the Ad- 
visory Scientific Council of the Society 
for Psychical Research. 


* 








WALTER FRANKLIN PRINCE. Ph.D., 
educated for the ministry and pastor of 
numerous churches, gravitated, through 
the psychotherapeutic work undertaken 
at St. Mark’s-Church in New York, into 
psychical research. He is now Princi- 
pal Research Officer for the American 
Ss. P. R.. in charge ef ts permanent 
headquarters and its scientific and in- 
vestigational work. 
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Our Psychic Investigation 


Its Scope, Conditions and Procedure, as Far as They Can Be Laid Down 
By J. Malcolm Bird, for the SCIENTIFIC AMERICAN and the Committee 





S_1UR DECEMBER number carried the bald an- 
'| nouncement of our offer, repeated on this page, 
to pay $2500 to the first mediums producing cer- 


tain phenomena under our supervision. We must 





now define the phenomena contemplated, the 
conditions under which seances will be held and 
the awards made, and other points. It is not imagined that 
we shall have covered every ambiguous point which may 
however; so we must reserve the right to lay down any 











urise, 
further conditions that may become necessary. Such condi- 
tions will ordinarily supplement rather than 


tings and to win the award through priority; and the judges 
shall have discretion to deal with such a case on its merits. 

All mediums will be required to give a preliminary sitting 
or sittings before a sub-committee, ordinarily in New York, 
but when more convenient for all concerned, in Boston. Against 
an unfavorable report by the sub-committee there shall be no 
appeal; but such report will not be made without giving the 
medium a hearing in defence. In the event that the sub- 
committee’s report is favorable or indeterminate, further 
sittings will be arranged before the full committee. This body 





supersede the present ones; but if the pres- 





ent statement turns out to be seriously de 
ficient in any respect we must be privileged 
to make it good. The spirit of the pro- 
nouncemet here made, however, will not be 
modified by future specific requirements, 
The Formalities of Entry 
Mediums may compete for either or both 
of our awards; but no single phenomenon 
will receive both awards. Those desiring to 


compete must make formal application to the 


writer, as secretary of the committee of 
judges and administrative officer in charge. 

In the Einstein contest, many inquiries 
which should have gone to the writer as 


Kinstein Kditor were addressed to one or 
other of the judges. We therefore state ex- 
plicitly that in the present case the secre- 
tury’s functions will be discharged by the 
secretary. The judges will be urged to ig- 
nore all letters or calls in connection with 
the committee’s business. 

The writer should be addressed at the 
Screntiric AMERICAN office in New York. 
The demands upon his time are such that he 


eun see mediums or others interested in the 





psychic investigation only by appointment. 


HE ScitentiFric AMERICAN will pay $2500 to the first person 

who produces a psychic photograph under its test conditions here- 

with defined, and to the full satisfaction of its Committee of Judges 
named herewith. 

The SciENTIFIC AMERICAN will pay $2500 to the first person who, 
under its test condilions herewith defined and to the satisfaction of its 
Judges herein named, produces an objective psychic manifestation of 
physical character as herewith defined, and of such sort that permanent 
instrumental record may be made of its occurrence. 

The Committee of Judges shall consist of Dr. William McDougall, 
Dr. Daniel F. Comstock, Dr. Walter Franklin Prince, Dr. Hereward 
Carrington, and Mr. Harry Houdini. In the event of the death or dis- 
ability of any Judge, a temporary or permanent substitute will be named. 

Entry must be made on or before December 31, 1924, to J. Malcolm 
Bird, Secretary to the Committee, at the SCIENTIFIC AMERICAN office, 
233 Broadway, New Y ork. 

Either award will be made on unanimous vote of the Judges, or on 
a four-to-one division. Seances with any medium shall terminate and all 
his claims to the award shall be vacated upon rejection of his medium- 
ship by formal vote of the Committee. 

All the conditions governing entrance, the holding of seances, etc., 
which are laid down in the accompanying article are part of this offer. 

















Entries will remain open until December 
81, 1924, unless one or both of the awards be 
won earlier. This date refers to receipt in this office. Seances 
will be continued as long as may be necessary to dispose of all 
entries duly received. 

All entries must stute in which class the medium proposes 
to compete, 

The degree to which serious consideration of a_ frivolous 
application would encroach upon the time of the committee 
and of other mediums makes it proper to rule out trifling en 
tries. We therefor feel justified in requiring each entrant to 
show that he has held seances at which, in the opinion of 
those present, results were obtained. This will work no hard- 
ship, since the contest will run long enough to enable a “new” 
medium to establish his reputation in time to enter. Seances 
cited for qualification may be private or public, but must be 
well attested. No medium’s record will be questioned further 
than to establish that he has performed with success; and the 
genuineness of a properly attested mediumship will- not be 
attacked. 

Procedure, apparatus and personnel vary so largely accord- 
ing to the phenomena to be investigated that each entrant in 
the general class will be required to state roughly the char- 
acter of the manifestations which he designs to produce. There 
is no intent of holding him to the production of all these, or of 
barring phenomena which he has not forecast. The statement 
is merely for the convenience of the committee and of the 
medium as well, since it enables the preliminary work to be 
done beforehand, rather than in the initial seances. There will 
be no prejudice against any medium for divergence between 
his forecast and his performance; it is not contemplated to 
produce psychic phenomena on fixed schedule. 

Entries will be listed in the order received. Entrants will 
be given every opportunity to meet all conditions and to give 
all necessury seances, in the listed order: and they will not 
be deprived of their precedence for minor failures to meet 
engugements. Repeated procrastination by the medium in 
meeting the desires and dates of the committee, however, will 
result in his losing his place on the list or, in extreme cases, 
in his disqualification. The committee must be the final judge 
of what constitutes repeated procrastination, and of what 
provides a reasonable penalty. 


The Seances and the Award 
The committee may have under way, simultaneously, series 
of seances with several mediums. If one medium produces 
results which might entitle him to the award, those who have 
a prior place will be given opportunity to complete their sit- 


will under no circumstances assume the obligation to meet 
elsewhere than in New York. 

Kither award will be made on unanimous vote of the judges, 
or on a four-to-one division in the medium’s favor. Neither 
award will be made on a three-to-two division; we regard the 
issue as too important and too controversial to be “settled” by 
any such narrow margin. Where we employ the expression 
“the opinion of the judges” or its equivalent, it is to be inter 
preted in this sense. 

The medium will not be held in sub-committee indefinitely. 
If, after a reasonable number of sittings, the sub-committee 
has no definite conclusion, it will so report and further pro- 
cedure will be before the full committee. Here more latitude 
must be given the judges in the event that they are in donbt. 
The committee, no more than the medium, can go on sitting 
indetinitely ; but the committee will not report on evidence 
that seems to it inconclusive. If the medium’s only protection 
here lies'in the personnel of the committee, he will be expected 
to recognize that this guarantee is an effective one. Seances 
with a given medium will ordinarily continue until the com- 
mittee awards him the prize or on formal vote rejects his 
claims. 

It is not necessary that the medium satisfy the judges as 
to the cause of his phenomena, provided he sutisfies them that 
this cause is not a normal one. Our main object in this under- 
taking is, of course, the hope that, if genuine manifestations 
are obtained, we may get some indication of their cause. In 
every case we shall attack this aspect of the matter, as justi- 
fication for the time and money spent. But if phenomena are 
produced which the judges find to be within the scope of the 
contest and of genuine objective character the award will be 
made. This supplements the assurance of the previous para- 
graph, that an outrageous number of sittings will not be de 
manded. If, however, a medium has clearly won the award 
after a small number of sittings, he may be required to give 
a reasonable number of additional sittings in the endeavor to 
secure more data regarding cause and modus operandi. 


The Judges 

The committee of judges has not been picked at random, by 
shaking distinguished names out of a hat or out of “Who's 
Who.” Each member is selected because of the contribution 
which he will make and which none of the other members 
duplicates. Drs. Prince and Carrington are our experienced 
psychic researchers; their respective experiences lie largely 
in different directions, so that they supplement one another 
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admirably in the special knowledge which they will bring. 

The presence of Houdini will serve as a guarantee to the 
public that none of the tricks of his trade have been practiced 
upon the committee. At the same time, if his fame in another 
tield were not greater, he too might be introduced as an ex- 
perienced psychic researcher. He is keenly interested and has 
sat with many mediums. Some of these, to be sure, he has 
exposed in fraud; but he is eager to believe, and his long 
pursuit of the subject has always been in search of things 
worthy of his belief. Against him there cannot be urged the 
customary objections to the presence in the seance room of 
persons whose admitted business is to guard against fraud. 

A psychologist of repute must be on our committee. The 
name that oecurs before all others is that of Dr. McDougall; 
und in finding him willing to overlook the distance between 
Cambridge and New York we are more fortunate than we 
had dared hope. There must be a physicist of the modern 
school, skilled in the design and the use of special apparatus; 
und here Dr. Comstock’s name and willingness to serve stand 
on the same basis as Dr. McDougall’s. Were a psychologist 
and a physicist chosen at random, even though from the front 
ranks of these professions, they would not necessarily be com- 
petent to investigate psychic phenomena. «That Drs. Me- 
Dougall and Comstock are thoroughly experienced in this field 
und entirely open-minded is sufficiently indicated by their 
prominence in the Society for Psychical Research. 

In the event of the death, the temporary or permanent dis- 
ability or the withdrawal of any of the members of the com- 
mittee, the Screnrirric AMERICAN will fill the vacancy, naming 
some one calculated to bring to the committee what his prede- 
cessor brought, so far as this is possible. Such emergency 
membership may be temporary or permanent. 

The keen interest of the individual judges will bring them 
to the committee's sittings, at considerable inconvenience, At 
the same time, a five-man body cannot go on indefinitely with- 
out absences. We make no definite statement regarding a 
quorum, giving merely the assurance that the committee will 
not sit without adequate personnel. 

Dr. MeDougall has designated Dr. Gardner Murphy to sit 
in his place when he is absent. Dr. Murphy is a lecturer on 
psychology at Columbia and Harvard, going back and forth 
each week between New York and Boston. He will thus be in 
admirable position to serve as a sort of liaison officer between 
the Boston and the New York members of the committee. At 
Harvard, and again in the Society for Psychical Research, he 
is not merely a colleague but actually a close associate of 
Dr. McDougall. 

Alternates to Houdini must necessarily be, like himself, pro- 
fessional magicians. On account of the numerous engagements 
which such gentlemen have with the public, and the distances 
to which these take them, Houdini has felt it advisable to 
select, from among his co-professionals, two alternates: Messrs. 
Servias LeRoy and Eugene Powell. The names in question 
require no introduction to those acquainted with this profes- 
sion, 

Drs. Comstock, Prince and Carrington have not specifically 
named alternates. They may do so later, or may leave it to us 
to see that the committee does not suffer from their absences. 
This matter of providing alternates loses some of its urgency 
in view of the fact that the committee will at all times invite 


SCIENTIFIC AMERICAN 


tential cheats. So far as the medium makes it possible to do 
this, we shall treat him as a cooperating agent in our investi- 
gation. His good faith is in all cases to be assumed; we con- 
sider that he may properly regard this as one of the condi- 
tions governing his participation. 

At the same time, the medium must heed our position. 
When we investigate a wonderful new carburetor, our story 
would be of no value unless we were able to assure our readers 
that all the fuel used in the test came out of the one, meas- 
ured, supply. We must therefore conduct a search for hidden 
tanks and hidden pipes, and we must search as thoroughly as 
though we expected to find them. In our psychic investiga- 
tions we are in the same position. We cannot report that the 
seance seemed a success but the medium would not permit an 
examination of the possibilities of fraud, any more than we 
can say that the inventor of the carburetor would not allow 
us to examine the car for hidden gasoline supplies. 

We are purposely leaving the conditions surrounding the 
seunces as open as we can. We wish to impose only those 
restrictions which are absolutely essential to gain serious 
attention for our findings. The medium will be requested to 
lay down whatever conditions he feels to be necessary for his 
own protection and for the production of phenomena; and 
whatever further conditions he regards as advantageous but 
not necessary. These conditions will be met in so far as they 
do not interfere with proper observation and investigation. 
Where there is a difference between the medium’s desires and 
those of the judges, every effort will be made to find middle 
ground satisfactory to both. The committee, however, cannot 
in any case recede beyond the minimum conditions which in 
its opinion insure proper observations; the production of re- 
sults which we cannot guarantee is of no more interest or 
value than a total failure, through too severe restrictions, to 
produce anything at all. 

Precise definition of what constitutes a psychic phenomenon 
is not easy. After consultation with the individual judges, it 
has seemed advisable to fall back upon a negative definition. 
The accumulated experience of the race enables us to say, 
under given conditions and through the operation of known 
agencies, What may and what may not be expected. A psychic 
phenomenon is then something which may not in this way be 
expected; something which, if it occurs, forces us to make 
new and special hypothesis; something which can be accounted 
for on no basis of accepted scientific theory. If we were in- 
vestigating specifically the existence of disembodied spirits, or 
of electrical fields pertaining to the human personality, we 
could with better precision define the effects of such spirits 
or of such fields. But we are investigating a thing whose 
nature we do not know and may not even learn. The defini- 
tion by exclusion seems the only way to separate the phe- 
nomena which we seek from those which we do not. 


Psychic Photographs 

The procedure here varies widely as between different 
mediums. The committee does not wish to embarrass any 
medium and will lay down no rules covering the manner of 
producing these photographs. Plates may be exposed or 
merely “controlled,” and in any way which does not prevent 
adequate observation by the committee. As a matter of prin- 
ciple, the committee will be altogether averse to having plates 
taken out of its possession for “control” or 
other purposes. We will not, however, state 
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S the accompanying text aims to make clear, we are undertaking 

an investigation, not of mediums but of psychic phenomena. We are 

anxious that this investigation shall be looked upon as a cooperative 
one, not only by our mediums but by all our readers. We cannot nat- 
urally throw our seances open to the public, but short of this we are 
anxious to do everything in our power to get aid and cooperation from 
all quarters. In particular, if anv of our readers know of mediums who 
produce physical phenomena of the sort outlined in the text herewith, we 
should be grateful for names and addresses, or for any persuasion which 
may be employed to get the mediums themselves to compete for our 
awards. And if any person feels inclined to charge us with undue en of wetedel er seuenetin Ger Gen 
credulity toward mediums, or with prejudice against them, we can only 
refer such critics to our December issue, in which our reasons for going 
into this investigation are given more fully than we have space to repeat. tion. The committee will go to any 


categorically that no conditions could be de- 
vised under which this would be permitted. 

Believers in psychic photography are 
aware that fraudulent operators have prac- 
ticed substitution; unbelievers hold that all 
results are obtained in this way. The com- 
mittee and its mediums must be protected 
against any claim that results obtained may 
be thus explained. Accordingly the com- 
mittee will supply all apparatus and ma- 
terials used by the medium. At any time or 
in any place where he is working with the 
committee’s materials, the medium’s posses- 


that so supplied will be prima facie evi- 
dence of fraud and will result in disqualifica- 

length 
necessary to protect the medium against 
false disqualification, and will even permit 
the premises to be searched in the medium’s 














the attendance in the seance room, or the aid outside the 
seances, of any persons who may seem in a position to give 
assistance in the work. No extended notice of the presence or 
the identity of such persons can be given, but their number 
and identity will be discussed with the medium in advance of 
each seance. Extended notice will be given of any change in 
the voting membership of the committee. 


The Committee and the Medium 
Our committee is to investigate phenomena primarily, and 
mediums only as this becomes necessary, secondarily. The 
committee is not going to be blind to fraud, should fraud be 
attempted; but it is nut going to regard its mediums as po- 


behalf and all apparatus found thereon to 
be inventoried; but the committee reserves the right to use 
secret identifying marks on plates or other apparatus, in addi- 
tion to any marks known to the medium. 

In the ordinary course of photography, numerous streaks 
and blurs may appear, accidentally or otherwise, as a result of 
manipulation of lights, objects, chemicals, ete. There must be 
border-line cases where it is not easy to say whether a mark 
is of this character or possesses pictorial form. That this 
problem may be a difficult one is indicated by the controversy 
into which Conan Doyle recently got himself over just this 
question—whether certain marks were fog or faces. Our in- 
vestigation must lead to definite results or none at all. Hence 
(Continued on page 61) 








HOUDINI 

is so very well known in connection 
with his escape specialties that some ot 
us may have overlooked his standing as 
a master of the more conventional sides 
of the magician’s profession. At the same 
time he is deeply interested in psychic 
phenomena. He has wide experience in 
seance work, as well as in the detection 
of fraudulent mediumship. 








HEREWARD CARRINGTON, Ph.D., 
is widely known for his psychic in- 
vestigations, and for his many tech- 
nical and semi-popular books in this 
field. He was one of the committee 
that so exhaustively investigated Palla- 
dino’s mediumship; and on more than 
one occasion he has gone to Europe as 
the more or less formal representative 
of American psychic science. 











J. MALCOLM BIRD, 

who will act as Permanent Secretary to 
the Committee, is known to our readers 
through numerous articles. Coming to 
our staff from the Department of 
Mathematics at Columbia, he is our 
versatile member, attending to the 
things that fall in ne other editor's 
particular field. His most notable work 
has been in connection with the Ein- 
stein contest. 
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Inventor vs. F orger—Il 


The Present Status of the War Between the Check Raiser 





NE NIGHT in Philadelphia a well-known 
check raiser named Albert Bell stole a 
whole pouch of mail from the Broad Street 
station, concealed it under his big over- 


coat and walked away. He opened all the 








letters in the privacy of his room, ex- 
tracted all the checks, raised every one of them to a 
larger amount, forged the endorsements of the payees 
on the back, wrote his own endorsement underneath 
and deposited these raised and fraudulently endorsed 
checks in several banks where he had opened accounts. 
The banks collected the checks and Bell drew out the 
money in cash. The firms which had issued the checks 
knew nothing of the fraud until weeks later, when 
they came to check up their balances or when their 
creditors began .writing in to ask what had delayed 
payments. By that time Bell was nowhere to be found, 
but he was apprehended 
later and sent to prison 
This case summarizes the 
whole new technique in out 
line. Hlow were such crimes 
to be prevented? Inventors 
weary of inks and patent 
pry rs, came forward with 
machines designed to print 
manner 
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checks in such a 
that no man might raise or 
change them. The mechan 
ical check protector had ar 
rived in the field. It was 
the dawn of a new day. 
Everyone today is familiar 


BANKING 
COMPANY. 





with the mechanical check 
protector, for millions have 
been sold in this country 1-23 
and hundreds of thousands renee eee 8 tee 
are in use every day. Prob 
ably half of all the checks 
uttered in the land are 
written with such machines 
and it is certain that nearly 
all large paper of this kind 
is so prepared. The average 
business man feels that his 
check is not safe without a 
mechanically imposed guard 
of some sort. 

These mechanisms are of 
several kinds, one type hav 
ing superseded the other at 


THE 
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BANKING 
COMPANY. 


intervais in the last thirty 
years. Each new device has 
come forward as an_ im 
provement on the older va 
rieties, and business men, 
eager to take advantage of 
everything that made them 
more secure in their bank 





1-23 
accounts, have bought what- iL it 
ever the latest ingenuity and 
technical knowledge pro- 
vided. Inventors in great 
numbers have been occupied 

in the devising and making of these patent facilities 
to what ultimate end we shall see. 

When, in the late 80's or early 90's of the last cen- 
tury, the first check machines appeared on the market, 
bankers and business men threw up their hats, opened 
nono uncertain 


their mouths in cheers and proclaimed 
terms that the pestiferous check raiser had been stopped 
dead in his tracks. The little device which elicited 
all this faith and fervor sold by the thousands and 

Hardly a bank but had one 
None but the most conservative 


hundreds of thousands. 
or more on its shelves. 
or the least prosperous business houses could resist the 
persuasions of this charming patent. 

This earliest mechanical check protector was what is 
technically calied a perforator. It punched the amount 
for which any check was written through the paper in 
small holes or perforations. Such machines are still 
used in the banks for canceling paid checks and in 
some business houses for marking office postage stamps. 
When such a machine has been used any figure or 
letter on a check appears outlined in these tiny round 
euttings, from which paper dises have been punched 


by the apparatus 
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and the same check after the educated crook had finished his work on it. 
altered appearance sufficiently suspicious to raise any question, and the bank paid $585 on it in the 


By Edward H. Smith 


Ilere was a thing that met the eye of reason with 


fair and square conviction. Surely, thought the bankers 


und business men, a check into which the amount had 
been cut could never be raised. It was true that en- 
graved, water-marked and lithographed checks had not 
foiled the cunning forger, that chemical inks were not 
what had been hoped and that check manipulation was 
on the increase. But here was the end. How could 
one change a check whose amount had been cut out 
and the cuttings thrown away? 

The victory seemed to rest with law and business 
at last. And if there were any men of that day who 
doubted the completeness and decisiveness of the tri- 
umph, I have not encountered them. They have not 
raised their voices to cry “I told you so.” As a matter 
of fact, American commerce decided that the check 
raiser was a dead dog and went about its affairs with 
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ordinary course of business 


a light heart and with full confidence in the perforated 
check. 

But there was a genius among the commanders of 
the enemy His name was Charles Becker and he 
stands, by general agreement, as the most expert check 
raiser and forger in our history. “King of the forgers” 
wus a title bestowed on him by other crooks and the 
detectives who ran him to earth at last. Becker, a 
German by descent, was a New York papermaker and 
lithographer. He was also a printer, electrotyper and 
engraver. Finally, he was a painter and water colorist 
of no mean talent. With all these gifts he combined 
a shrewd, ingenious intelligence, a good knowledge of 
banking methods and a large acquaintance among crim- 
inals. Tle had been the center of one of the old forgery 
gangs and had enjoyed an international career, extend- 
ing his activities as far as Constantinople. Also he 
had been in prison a time or two and had there been 
thoroughly finished in underworld education. 

When signature forgery was slowly abandoned and 
check raising came to the fore, Becker changed with 
the times. He was ideally equipped for the new work, 
for he was by education, trade and talent fitted to do 


There was nothing about its 


and the Check Protector 


the technical work of raising. He knew what was to be 
known of papers, inks, erasers, bleaches, acids, tints, 
watermarks, lithographs, color blocks and all the rest. 
Late in his career I saw him take a check which a 
detective had torn in twain, go to his laboratory with 
it and reappear next morning with the thing so per- 
fectily mended as to defy detection under an ordinary 
mugnifying glass. All efforts to tear it again in the 
same place failed. It tore always at a fresh point. 

I.refer to Becker and his feats to show what the 
modern check alterer is capable of and what kind of 
problem he presents. There are men alive among 
Becker’s successors who can do all he did and more. 
The check expert of today is a technician of the first 
rank, 

Late in 1895 Becker and three other men went out 
to San Francisco to work a check fraud. They had 
been active in other parts of 
the country and decided to 
try the California banks for 
u change. The master forg- 
No. 52282 er’s accomplices on this 
_ . foray were James Creeguan, 

his veteran middleman, and 
Joseph McCluskey and 
Frank Seaver, putters-down. 
Seaver opened an account in 
the Nevada Bank of San 
Francisco, where he drew 
out and redeposited money 
for some little time, in order 
to establish himself as a cus 
tomer and business man. 
Having done this to his 
satisfaction, Seaver went 
out to the Bank of Wood 
land at Woodland, Cal., and 
J there bought a draft for $12, 
drawn on the Crocker-Wool 
worth Bank of San Fran 
cisco, This draft Seaver 
turned over to Creegan, who 
delivered it to Becker. The 
master secratcher went to 
work, painted over the 
printed portions of the 
checks and the authentic 
signatures with paraffin, 
dipped the entire check into 
a bleach, which removed the 
inked figures, except those 
protected by the paraffin, 
and had in hand a_ plain 
white signed draft of the 
Woodland Bank, with its 
signatures intact, the writ 
ten amount blotted out and 
. the tint gone. 

To retint the draft was no 
difficult matter. Becker had 
done it often before. Neither 
wus there any difficulty 
about resurfacing the paper 
and certainly none about 
filling in the inked amount of the check to suit the 
fancy. But—the Bank of Woodland had adopted the 
perforator check machine and used it on this draft. 
The amount, $12, was stamped through the check in 
small holes, and not once but twice. No doubt the 
banker had felt, as other men did, that his draft was 
out of the raixer’s reach. Becker was to teach a lesson. 

He procured a check-perforating machine of the 
same make as that used by the Woodland Bank and 
check paper like that in the draft. With the perforator 
he now cut out a pile of the little round paper disks. 
Placing the draft on a flat piece of glass, he used glue, 
sizing, paper pulp and the little disks to fill in the 
perforations of the check and hold the filling in place. 
To stop up several hundred small punctures in such 
manner as to deceive the eye was a patient and pre- 
cise task, but Becker made no fuss over it. In a few 
hours the little disks were firmly held in place. The 
main part of his work was done. 

Becker then restored the tint and design on the 
check, ironed it, touched up the surface here and there 
with the same materials used by paper manufacturers, 
took a banker’s ink and wrote upon the draft the tidy 
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sum, $22,000. Next he took the perforat- 
ing machine, placed the draft in it, set 
t at $22,000 and twice restamped or re- 
punched the paper in the customary 
places. His twelve-dollar draft had been 
converted into one calling for twenty-two 
housands, 

This draft was delivered to Seaver, who 
deposited it with the Nevada Bank. A 
few days later he called, asked for a 
settlement of his account, drew out the 
$22,000 and his other balance in gold, re- 
tained his share, delivered the balance to 
Creegan and called it a month’s work. 

All the members of the gang were 
trailed after long and intricate work by 
the Pinkertons. The putters-down con- 
fessed and implicated Creegan. Through 
him Beeker also was convicted and both 
the principals were sentenced to life im- 
prisonment by the California courts. On 
appeal, however, the verdict was reversed 
and at the retrial Becker pleaded guilty. 
Ile served seven years and was released 
to do no more check raising. The detec- 
tives and bankers’ associations got hold 
of him and persuaded him to use his 
creat talents for honest purposes. He 
died trying to work out a really indelible 
ink, much of which he had sold to bank- 
ers with a covert smile. 

So the first of the mechanical check 
protectors had been decisively and dra- 
matically beaten. The Becker case and 
the $22,000 draft were matters of acute 
interest in their day and the whole busi- 
ness received extensive publicity. Other 
inventors were promptly in the field with 
other check protectors. Three general 
types of these mechanisms have come into 
use since the perforators were beaten. 
In their order they were the corrugators 
or crinklers, the printers and double 
printers, and the so-called impregnators. 

The corrugators were devices which 
roughened and chewed the paper of the 
check over the amount line, as that part 
of the check is called which indicates the 
sum to be paid. The less complicated 
sorts simply stamped their crinkled de- 
sign over an amount line previously 
written in ink or on the typewriter. Later 
came machines which printed the amount 
line and, at the same time, did the job of 
corrugating. The theory was that the 
paper of the check would be so disturbed 
by this roughening that erasures and 
raising would be impossible. But rough- 
ened checks presented less formidable ob- 
stacles than those from the perforators. 
The check raiser simply laid them on a 
sheet of glass, smoothed down the rough- 
nesses with his thumb nail or a smooth 
paper knife, erased the original amount 
with a rubber, a spun glass eraser or the 
common ink removers known to every 
bookkeeper. Then he wrote in whatever 
figures pleased his opulent fancy, put the 
check back into the crinkler,’ reroughened 
it and cashed it. It was too easy. The 
corrugators slowly but surely joined the 
procession of failures and wound up in 
the dust bins of office buildings. 

The next creature of the inventive brain 
devoted to check protection was the 
printer. This machine, which is still in 
fairly common use, simply printed the 
amount of the check on its surface in 
supposedly indelible ink. Sometimes the 
figure appeared thus: 
$ One thousand seven hundred and fifty $ 

Again the machines did not print the 
exact amount but a limiting figure: thus, 
Vot over One Hundred Dollars Not over. 

Later on came various improvements of 
this type of machine. Some printed the 
mount in figures, in the belief that 
numerals were harder to juggle than let- 
ters. The still further developed printers 
stamped the amount on both sides of the 
check, with an inking pad working from 
above and below. This was done to pre- 
vent friction erasures. 

sut all these excellent ideas amounted 
to one and the same thing in the end. 
They made it difficult for the office man 
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This check was written for eight dollars, without any great attempt 
at protection; 
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but with a few touches of the pen in the hand of a check raiser, the amount 
becomes eighty dollars 








tween the banks and the forgers; and he brought the tale down to 

the point where forgery was going out, and alteration coming in in 
its stead. In the present, and concluding, instalment he brings the story 
down to date, explaining the genesis of the mechanical check-protector 
and showing just what it will and what it will not do. Too great exacti- 
tude of detail naturally cannot be employed in telling of the procedure 
of check alteration; we are not running a school of crime. We would 
emphasize, however, that Mr. Smith's account of the way in which 
specially prepared paper, or specially prepared portions of the surface of 
a check, can be unmade and made over again, is in no sense exaggerated; 
no matter how the paper may be deformed in the writing of the check, it 
may be built up again and worked upon in any way necessary for the 
forger’s aims, to give a result which cannot be detected by any method 
which a bank can afford, as a matter of routine, to adopt for all checks. 
A check is put in benzine after it has been paid and the drawer has 
repudiated it—not before. That is ihe problem which the inventor has - 
to solve.—THE EpirTor. 


| Bae month Mr. Smith told of the early stages in the battle be- 
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The amount of this thousand-dollar check was left unchanged; 














but the payee’s name was altered. This is the latest wrinkle, and in practically 
every case the altered check is paid without question 
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and amateur to raise checks, but they had 
no terrors whatever for the expert. If 
he couldn't erase »y friction he could with 
bleaches and acids. If he was unable to 
bleach one part of the check without 
leaving a telltale stain, he bleached the 
whole thing and then retinted. It was 
all a fine comedy to him. His takings 
from banks and depositors continued to 
mount, 

The impregnators are the most recent 
of check machine inventions. Much as 
has been claimed for them, I am unable 
to find anything that is either novel or 
convincing in their makeup. In principle 
they have gone back to two ideas already 
exploded and discarded from the experi- 
mentation of check experts. Readers of 
my preceding article will recall the dis- 
cussion of an ink which was supposed 
to perform a chemical reaction with salts 
in the paper and thereby become indelible. 
Add this old notion to the crinkler ma- 
chine, just mentioned, and you have the 
main principles of the impregnator. This 
machine is said to chew inte the fiber of 
the paper and inject an acid proof ink, 
merely another way of stating the same 
propositions, it seems to me. However, I 
do not wish to assume the position of 
denying to these devices such virtues as 
may be theirs. They undoubtedly restrain 
the casual check alterer in some instances. 
For the expert they have no terrors what- 
soever. 

It must, however, be remembered that 
today’s check raising problem is one in 
which the professional criminal forms 
only one part of the dilemm». The office 
man and amateur are quite as important 
and from some points of view even more 
vital. Check raising is essentially the 
crime of the beginner. Probably its lure 
misleads more inexperienced young and 
old men than any misdeed except embez- 
ziement. Hundreds of cases come up 
every year in which both young office 
clerks and trusted employees have been 
tempted or driven by adversity to raising 
checks and pocketing the cash. The 
maker of check protectors has, perhaps, 
the right to claim that his machine does 
a good deal of valuable work in restrain- 
ing this class of offenders. But there is 
another side to this picture, too. 

For a good many years the salesmen of 
the check protector concerns have gone 
about all the cities of the country giving 
demonstrations in check raising. Every 
one of these salesmen can beat every type 
of machine but his own—or so he says. 
And he is always ready to demonstrate 
his prowess against the machine in use 
by the prospective customer. 

The machine salesman walks into the 
office of Brown, Black & Green, business 
men. He asks for the office manager, 
says that he understands the firm uses 
the Little Terror check machine and puts 
on a pitying smile as he recounts the in- 
stances in which that mechanism has 
been beat for large amounts. The office 
manager listens. He is incredulous. Only 
six: months before another salesman told 
him the Little Terror was invincible and 
eaused him to throw away his Checkster 
Supreme. It can’t be true: this awful 
thing the new salesman is saying. 

“Write me a nice little check on your 
old Terror machine and I’ll show vou,” 
Says the salesman. 

He digs into his portfolio, brings out a 
few simple tools, a couple of bottles of 
colorless fluid, an eraser or two and a 
sheet of glass. The office manager, who 
has meantime become excitedly interested 
himself, summons his assistants. Others 
gather ahout. The check is written in the 
office machine. Perhaps some wagers are 
laid to make the thing a sporting proposi- — 
tion. 

The salesman flourishes the ¢tieck° in 
the air, touches it with a little of his 
fluid, erases a bit, puts on a drop of fresh 
tint with a camel’s hair brush, dries the 

(Continued on page 67) 








oe) MONG the popular attractions at 


the Chicago World’s Fair in 
1893, was .a moving platform 
built on a pier extended into the 


carried thousands of 
passengers without a At the 
Paris Exposition of 1900 there was built a moving plat- 
made the 


many 
mishap. 


lake, which 








form on a much more ambitious seale. It 


circuit of the grounds and had a total length of 10,900 
* feet Operated continuously throughout the Exposi- 
tion, it carried over 7,000,000 passengers without a 
serious accident. Today, the chief engineer of the 


recommends the 
Avenue 


Rapid Transit Commission in this city 


installation, in a subway extending from Third 


to Eighth Avenue, below Forty-second Street, of an 
endless moving platform with loops at each end. 

The growth of New York during the past decade has 
been at a rate so enormous that the residents of New 
York have felt more and more the pinch of the situa- 
tion, and the consequent difficulty of passing from one 


This difficulty has become 
Enright has thrown 
properly to meet 


part of the city to the other. 


so threatening that Commissioner 


up his hands and states his inability 
the situation, No longer 
mobile from one part of the city to the other with. any 


is it possible to pass by auto- 


comfort; and the subways are crowded to overflowing 


The traffic in New York, as most people know, is longi 
tudinal, that is, it extends from north to south, and 
most of the subways run in that direction. The prob- 


double-decking the streets has been seriously 


that many 


one of enormous 


lem of 
inherent objections be 


The 
administration has added to the difficulty 


considered, but has 


present city 


of the situa 


sides the expense 


tion by discouraging the surface lines, some of which 
ran laterally 

The question has got to be faced of how to transfer 
the passengers in an and direction, 
and the plan which is put forward in our accompanying 


attacked. 


across the city. 
easterly westerly 


illustration shows how this problem may be 


In the general plan it is not entirely new; in detail 
however, there are a number of features which are 
essentially a new creation, and as the problem has come 


up at this time we present it as now shaped for present 


consideration 
large 


The moving platform has such a pussenger 
capacity, and is so admirably adapted to preventing 
congestion and moving great crowds of people, that its 
failure to be adopted, long ago, in congested city cen- 
ters is difficult to explain. From the point of view both 
of the engineer and of the traffic expert it is an ideal 
system, and the only conceivable hinderance to its 
adoption is its novelty and a certain streak of con- 
servatism that runs in most of us, 

The principle upen which this method of transporta- 
tion is based has long been known, and has been applied 


economical» and 


naterial by 


very successfully in industry, in the 


rapid transportation of large quantities of 


—mmmmm©:,: |L1k> special message 
a) \} of President Har- 
ws ding to Congress 
lf on the Merchant 
|e ss | Marine must carry conviction, surely, to 
——_—_—— everyone who brushes aside prejudice and 
politics and approaches this great subject with 


party 
an open and candid mind able statement of 
from its simplicity, 
facts, and its telling 
Whether purposely or 
wartime fleet 


His very 


the problem derives its strength 
presentation of the 


son and judgment. 


its logical 
appeal to ren 
question of the disposal of our 
appeals to prejudice, by 


hot, the 
has been beclouded by 
ind by the frequent statement of those 
mislead- 


sophis- 


tical reasoning, : 
half-truths which are often more vicious and 
ing than actual falsehood. Briefly stated, the facts of 
the situation as reviewed by the President are these: 

built very rapidly, and, as he 
“poorly, often poorly,” a fleet 
imately 13,300,000 gross tons. Excluding the 
has been s¢ rapped, the total is now 
about More than half of this tonnage 
is owned by the Government, and approximately 
250.00) tons are under Government operation in one 
In the vear before the present admin- 
is paying out about 
but “by 


During the war we 
says, very aggregating 
appro, 
wooden fleet whictl 


12,500,000 


tons. 





form or another. 
istration took office, the Treasury w 
S16 000.000 per month to keep this fleet 
enlisting capable business management and experienced 
directors,” the draft on the Treasury has 
$4,000,000 per month, or a total of 
The cost of the construction of our 


going; 


operating 
been reduced to 
$50,000,000 per year. 
wartime fleet is given by the President as $3,000,000,000, 
today: and three alternatives 
The first 
Government 


Such is the situation 
are open to the American people. 

the shipping bill, thereby placing 
ships under private management and control and pay- 
ing to the various shipping companies a sum which 


is to pass 


these 
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Rapid Transit on a Moving Belt 


what is known as the belt or continuous conveyor. We 
see an application of the principle also in the escalator, 
to which the moving platform is broadly similar, with 
the difference that in the escalator there is only one 
moving element, and in the moving platform there are 
two or more running parallel, and side by side. 

Each element of the moving platform is made up of 
short units coupled together to form an unbroken 
floor stretch extending the full length of the transporta- 
tion route. In the by the Rapid 
Transit Commission there are three parallel floors. The 
first of these, adjoining the stationary station platform, 
a speed of three miles per hour; the next at 
and the third at nine miles per 
wider than the other two, 


system proposed 


moves at 
six miles per hour, 
hour. The last of these is 
and is provided with cross seats, each accommodating 
two people. 

The stations generally those of any 
subway, and after depositing his fare at the turnstile 
the passenger walks across to the moving platform and, 
steps on the 


are similar to 


facing the direction which it is traveling, 
first platform, then on the second, and finally gains his 
seut on the third platform, where he travels at the rate 
It is not anticipated that there 


of nine miles per hour. 
will be any difficulty to passengers in boarding or leav- 
ing the “train.” It did not take long for the public, 
including children and elderly people, to find out how to 
handle themselves upon an escalator. 

In our issue of May 13, 1905, we gave an illustration 
of the mechanism of the moving platform as then de- 
will be seen, from 
shown in the drawing facing this 
changes have been made all 
of cost and operation. In 


signed. By comparison with that it 
the improved form 
that important 


tending to greater economy 


the earlier design there was a deep pit extending 6 
feet 6 inches below the moving platform, in which 
was installed a series of wheels driven by electric 
motors. The rotation of these wheels served to carry 


As now designed, the pit below 
inches deep instead of 6 feet, 6 
and platform is carried 
upon its four attached trolley An entirely new 
electric traction has been designed, which is 
simple, and has the great advantage of being 
little over a foot of 


the platform forward. 
is only 14 
section of the 


the floor 
inches, each 
wheels. 
system ol 
extremely 
so compact as to call for only a 
clearance between the platform and the bottom of the 
As patents are pending upon certain details 
shall have to reserve its description 


subway. 


of this device, we 


until a later issue The advantages of the moving 
platform are many and obvious 
CAPACITY The seating capacity is necessarily 


enormous, and is due to the continuous character of the 


service. A “drop in a bucket,” if continued for 24 


The President’s Plea for a Merchant Marine 


would from a minimum of $20,000,000 to a maxi- 


mum of 


vary 
$30,000,000 a year, in order to make good any 
incurred during the fierce compe- 
The second 


losses which may be 


tition which is certain to be encountered. 
alternative is either to sell our ships abroad or scrap 
them at home, with the accompanying “surrender. of 
our aspirations and confession of our impotence to the 
world in general, and our humiliation before the com- 
peting world in particular.” As regards the last alterna- 
tive, it must be remembered that in view of the present 
surplusage of shipping in the world, the great falling 
off of trade, and the drop in freights, such ships as 
might be sold would’ fetch only a nominal price. 

The President puts in a powerful plea for what he 
calls the constructive as against the obstructive and the 
In defence of the subsidy, a term 


destructive policies, 
which he does not use, preferring to speak of the sums 
paid out of the Treasury as “aids” to shipping, he re- 
minds us that it is not a question of adding new Treas- 


ury burdens to maintain our shipping, since we are 
earrying these burdens now. “I am not asking your 


authorization of a new and added draft on the public 
treasury. I am appealing for a program to diminish 
the burden we are already bearing.” In proof of this 
he points to the estimated cost, under the shipping bill, 
of $25,000,000 per year, as against the present cost of 
$50,000,000, and then he passes on to remind the coun- 
try that the $50,000,000 does not cover all the current 
losses to the public treasury, since we are wearing out 
our ships without any provision for replacement and 
we are charging nothing against our capital account. 
After a country to set aside 
“geographical, partisan 


strong appeal to the 
occupational, professional, or 
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hours will total a gallon and a half; and the 
8.8 passengers per second who may be given 
seats on the platform moving at nine miles 
per hour, passengers being seated two abreast, 
will amount to 31,680 per hour. It would require ten- 
ear Interborough trains running under 50 seconds head- 
way to supply this number of seats, or 72 ten-car trains 
per hour. 

SPEED: Although the moving platform speed is less 
than the schedule speed of local subway trains, we must 
remember that the subway passenger has to wait for 
his train, and the average time in waiting for a local 
is about one-half of the time involved between two 
successive trains. Within certain limits, the platform 
is a quicker means of transportation than a local sub- 
way train. 

NO CONGESTION: Since passengers, as soon as 
they reach a station, step on the platform and are 
earried away, there is no waiting, and, consequently, 
no congestion either on the station platform or on the 
moving platform. 

ECONOMY OF POWER: The larger part of the elec- 
trical energy used on a local subway train is expended 
in starting and stopping trains; and not in their pro- 
pulsion. There is no starting and stopping on a moving 
platform. Furthermore, the weight of the moving 
platform per seat is very much less than the weight 
per seat of the subway passenger car. There will also 
be economy in the use of power, due to the elimination 
of gears, and the free use of roller bearings. 

Chief Engineer Turner is careful to show that the only 
possible drawback of the platform are the conditions of 
travel which would occur when the passenger travel is 
light. Thus, in train service the number of trains may 
be varied according to the number of passengers, where- 
as, in the moving platform the entire mass must be 
kept in movement even during the periods of light 
traffic. Hence, the economy in cost of power would 
vary according to the density of traffic. On the whole 
he believes it with traffic such 
as that at Forty-second Street, sufficient to warrant the 
construction of a moving platform route, the cost of 
power would be very much below that in Interborough 
train service. Also, mechanical 
plicity of the moving platform, the cost of maintenance 
should compare favorably with that in any hitherto 
used system of passenger transportation. 

A STATION AT EVERY STREET: Not the least of 
the many advantages of the new system will be its 
accessibility. There would be a station at every street 
and, in the long blocks, an _ inter- 
mediate station. Consequently, passengers would be 
saved the walk of several blocks which is necessary 
under any existing subway service; and, as we have 
pointed out, immediately he had passed the turnstile 
he would be seated and traveling a uniform speed of 
nine miles per hour. 


is sufe to assume that 


because of the sim- 


crossing, case of 


objections,” and a call to “lofty 
statesmanship,” which would 
aim at national rather than 
local benefit, the President re 
minds us that we have aided industry through tariffs, 
the railways by land grants; have helped in the con- 
struction of roads and waterways; have aided reclama- 
tion, loaned seed grains for agriculture, and expended 
millions in investigations for the national good. If 
Congress aided (or subsidized, if you will) the 
means of transportation on land, why should it hesitate 
to give similar assistance to transportation by sea? 

In one of his remarkable series of letters, Ambassador 
Page writes: “If we cultivate the manly qualities, 
and throw off cranks, and read our own history and 
be true to our traditions and blood, and get some politi- 
eal vigor; then, if we emancipate ourselves from the 
isolation theory and from the landlubber theory—get 
into the world, build ships, ships, ships, and run them 
to the ends of the sea, we can dominate the world in 
trade and in political thought.” 

Finally, if the United States should ever be involved 
in another great war, it will be a war in which the 
rapid transportation of our armies by sea will be in- 
volved. In the recent World War we had no adequate 
fleet to furnish the needed transports. During the 
effort to build one, we lost invaluable time and spent 
$3,000,000,000. If the next war should find us without 
a fleet of transports, our folly may well involve the 
United States in a great national disaster. 

For fully a quarter of a century the Screntrric AMER- 
IcAN has been a consistent advocate of Federal 
tance to shipping. We urged it when our merchant 
marine was represented by a mere handful of ships; 
and today we plead the same cause, but with all the 
added emphasis which comes from the fact that we now 
possess the second greatest merchant fleet in the world. 
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Moving platform for 42nd St., New York, with capacity of 32,000 seated passengers per hour—the equivalent of 72 ten-car express trains 
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REVIEW OF THE YEAR 1922 
Civil Engineering 


MOST notable constructive work of the 


TAY = 
ve \ civil engineet! 
\ | field of hydraulic engineering, in providing 


(RE) water supply for our cities, 


during 1922 has been in the 





| 


irrigation for our 


public lands, and hydroelectric power for public and 
private service, San Francisco engineers are pushing 
forward thejr masterful werk for providing San Fran- 
cisco and the surrounding district with a daily supply 
of 400,000,000 gallons of water, and in the East the 


Board of Water Supply engineers at New York City are 


scheme by the 


completing the Catskill water supply 

construction of the Schoharie reservoir, and an 18-mile 
tunnel through the moun n, for leading the Schol ‘ 
water into the existing Ashokan reservoir. The two 
combined will give New York a supply of 500,000,000 


hy droelectric 
Pelton 


largest of this type ever constructed, has been com- 


gullons per day. The Caribou plant, 


possessing in its 15,000-horsepower wheel the 


pleted; and satisfactory progress is being made in build- 


ing the various irrigation dams of the Reclamation 


Service. The problem of what to do with the Muscle 


Shoal dam is yet unsolved, although there is a growing 


feeling throughout the country that the well-known 
offer of Henry Ford should be accepted, thereby putting 
this great investment of the United States Government 
to useful service. The two outstanding problems in 
inland water transportation are the New York State 
Barge Canal, which is completed, and the St. Lawrence 
Canal, which still exists only upon paper. A notable 
event in the development of the Barge Canal was the 
opening of the 2,000,000-bushel grain elevator at the 
New York end of the canal. The most daring project 
now occupying the attention of western engineers is 
the control of the Colorado River by a series of great 
rock-fill dams of unprecedented dimensions. As a sam- 
ple of this proposal we mention the Glen Canyon dam, 
5OO feet in heignt, and the other suggested dam at 
Boulder Canyon, with a proposed height of 600 feet. 
time and capital when this 


During 


It is a question only of 
work will be inaugurated and carried through. 
the year work has been actively pushed either in pre- 
liminary work or in the actual construction of several 
great bridges. Among the proposals are thdse for the 
crossing of the Hudson River, of San Francisco Bay, 
Francisco Bay by a 


and of the Detroit River Sun 


series of cantilevers of 2000 feet span, the Detroit River 
by a suspension bridge of 1803 feet span, and the Hud- 
son River by a chain suspension bridge of 3240 feet 
double floor 235 feet in width. 
the Camden bridge, of 1750 feet 


span 
The foundations for 
span, are being put down without any serious difficulty. 


supporting a 


Reeause of the great diameter of over 30 feet of the 


Hudson vehicular tunnel and its length, the recent 


commencement of the driving of the tunnels was an 
event of outstanding importance. Other notable tunnel 


work was the completion of a second Simplon tunnel, 


and the electrification of the St. Gothard line and 
tunnel. There has been some discussion during the 
year of the possibility of the supply of lockage water 
for the Panama Canal proving insufficient to meet the 


increased traflic of the future Bunau-Varilla has sug- 


gested that the best solution would be to cut the canal 
to sea-level, making what he has called “The Straits of 
Panama.” The meteorological experts at the canal be- 
lieve that for many yeurs to come there will be no 
shortage of water: moreover, by using the higher 
reaches of the Chagres River the water supply may be 


greatly enlarged. 


Aeronautics 


It is probable that to the average American citizen 
the outstanding events for 1922 in aeronautics are the 
phenomenal speeds achieved in the annual race for the 
Pulitzer trophy, and the equally astonishing results 


obtained in the successful development of the art of 


gliding or soaring flight. The winner of the Pulitzer 


trophy in 1921, flying a Curtiss Navy biplane, covered 
76.7 


a course of 153.59 miles, at an average speed of 1 


miles an hour, This year the winner, in a Curtiss 
Army, thin-wing biplane, brought the world record for 
speed to this country, the winner making an average 
of 205.8 miles per hour. After the meet, pilot Maughan 
flew his winning machine over a straight-away course 
of one kilometer at a speed of 248.5 miles per hour, as 
recorded and accepted by the United States Army. 
Later, General Mitchell, with the same machine, made 
a straight-away flight at a speed of 224.05 miles per 
hour, this last being accepted as the record by the In- 
ternational After a soaring 


flight, the Germans built special gliding machines, the 


body. eareful study of 


most successful of which remained in the air for three 
hours and ten minutes. Toward the close of the year, 


in the first English competition, Maneyrolle, on a 


Peyret Tandem monoplane, remained in the air for 


three hours, twenty-one minutes and seven seconds. 
There has been a marked tendency toward the mono- 
plane type, and the use of metal is being regarded 
with increasing favor. Some makers are using duralu- 
min exclusively for their machines, and others make 
use of a combination of that metal with a steel alloy 
of high elastic limit and breaking strength. Cautiously, 


builders are beginning to make use of thin high- 
grade alloy steel as a wing covering, and ply-wood is 
also being applied for the same purpose. Brennan has 
a costly helicopter in the effort to win the prize 


Britain for a perfected 


built 
of $250,000 offered in Great 
helicopter, and in this country Berliner has been ex- 
perimenting with his new helicopter at College Park, 
Md. It has flown horizontally for a short distance 
at a speed of 20 miles per hour. It looks as though 
to travel before the perfected 
Com- 


there is a long road 
machine of this type 
mercial aviation, as represented by the carriage of light 
the praiseworthy 


makes its appearance. 
freight and passengers, in spite of 
courage and activity on the part of its promoters, is 
making but slow progress. Fundamental to the estab- 
lishment of airplane travel in the confidence of the 
public is the sympathetic action of the government, 
shown first, in the enactment of greatly needed legis- 
lation for the control of the new art, and, second, 
in financial assistance sufficient to put the new venture 
That travel through the air 


and necessarily 


firmly upon its feet. 


is not inherently dangerous, where a 
skilled personnel is given a serious job to do, is proved 
beyond all question: first, in civil flying, by the success 
of a well-known flying boat service between New York, 
Key West and Florida, these and other 
courses has flown over 1,000,000 passenger-miles, and 


which on 


carried over 15,000 passengers without a single mis- 


hap: second, by the government air-mail service on 


its New York-San Francisco daily route, on which 
from July 16, 1921, to September 7, 1922, 2,000,000 
miles were flown without a fatal accident, during 


which service, out of every 100 trips scheduled, 94.39 


finished on schedule time—a truly magnificent 


This review of the year would not be 


were 
performance, 
mention of the organization of the 


complete without 


Aeronautical Chamber of Commerce of America, which, 
if it maintains its record of service of the past year, 
is bound to prove one of the most helpful agents in the 


all-around development of aviation in the United States. 


Railroads 

The railroads of the United States are still recuper- 
ating from the effects of the war; but it is encouraging 
to realize that in the past year a greater advance has 
been made toward normal conditions than in any of the 
post-war period. But little new construction has been 
undertaken. Available funds were applied to the bet- 
terments which were so sorely needed, such as the re- 
laying of track and the provision of new rolling stock. 
The electrification of railroads, thanks to its consist- 
results, is being steadily extended, par- 


ently good 





ticularly to mountain divisions. The most notable ad 
vance in this direction is seen on the Chicago, Mil 
waukee and St. Paul Railway, which now has 649 miles 
under electric operation. Improvements in _ rolling 
stock are in the direction of larger freight cars, longer 
The effort to 
economize in fuel consumption was shown in the de- 
velopment during the year of two turbine-driven loco- 
motives, one English and the other Swedish. The 
Swedish locomotive has hauled the same express trains 
as handled by the standard with the 
astonishing reduction of 50 per cent in the fuel con- 
Interstate Commerce 


trains, and more powerful locomotives. 


locomotives, 


sumption. The action of the 
Commission in calling for the installation of the so- 
called automatic stop, or its equivalent, on certain con- 
gested Trauilroads has an importance second only to the 
government action which rendered obligatory the air- 
brake and the automatic coupler. There are some 
types of automatic train control which, under test, have 
shown very satisfactory results. The man who equipped 
an automobile with flanged wheels and ran it on steel 
tracks probably builded better than he knew; for one 
of the most significant developments of the past year 
has been the growth in favor of this idea, and its 
development in the form of large and powerful cars 
well adapted to operation on feeder lines to the main 
railroads. The saving in dead weight, fuel and labor, 
coupled with the frequency of service, make the success 
of these cars well assured. In a review of the year 
mention should be made of the development of the con- 
tainer car for the safe and convenient carriage of ex- 
press and other valuable freight. The protection 
against breakage and the general convenience of this 
system have been demonstrated on several of the lead- 
ing roads of the country. The railroad world is be- 
coming interested in the question of reducing the dead 
weight of passenger cars, and frequent attention has 
been drawn to the articulated train, in which the 
abutting ends of the passenger cars are carried upon 
a common truck. By this method there is a reduction 
in the length of a train and in the deadweight per 


passenger, with no sacrifice of safety or comfort. 


Merchant Marine 
The mention of shipping brings immediately to the 


mind of any thoughtful American the outstanding 


problem of the upbuilding of our Merchant Marine. 
The coming of the Armistice found the American 


people with a great merchant fleet of 12,500,000 tons of 
The effort 
of the Shipping Board to operate these ships, either 


really serviceable ships in their possession. 


directly or through private firms, has shown that under 
our present methods, we cannot compete wifh foreign 
The Subsidy bill proposes to 
remedy this situation by paying to the operators a 
sum of money equal to the difference between the cost 
of American and foreign operation. There are two out- 
standing arguments in favor of this legislation—first, 
that it will retain in this country in normal times some 
$300,000,000 in freights hitherto paid to foreign car- 
large 


ships except at a loss, 


riers; and second, that the possession of a 
merchant fleet will be a great asset to the Navy in the 
event of a war involving large maritime operations. 
The past year has seen the advent to the Port of New 
York of the “Majestic,” the largest ocean steamship 
ever built. Probably she is the last ship of her type 
that will be laid down for many a long year to come. 
The new liners, judging by recent British and American 
construction, will be vessels of about 20,000 tons, of 
large freight and 
pacity, using oil fuel, and capable of a sea-speed of 
from 16 to 17 knots. 
is becoming a rival of the steam turbine as a _ substi- 
tute for “that good old reliable,’ known as the recip- 
rocating steam engine. The latest statistics show that 
of a total of 61,343,000 gross tons of world shipping, 
51,653,000 are driven by steam reciprocating engines, 
8,149,165 by steam turbines, and 1,540,463 by motors. 


combined passenger-carrying ca- 


Increasingly the heavy-oil motor 
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Our Point of View 





those of the 
learn 


figures are 
from which we 


classed 2,633,570 tons 


Perhaps the most significant 
classification by Lloyds, 
that in 1918-1919 there were 
of steam reciprocating, 1,051,802 of steam tur- 
bine, and 75,934 tons of motor-driven shipping. Three 
years later, in 1922, the figures were 1,420,924 tons- 
reciprocating, 870,037 tons turbine, and 226,552 tons of 
motor-driven ships. The decline in shipbuilding has 
continued. Its revival will come only after the eagerly 
awaited revival of world trade. 


latest 


tons 


Naval and Military 


History has shown that the years following im- 
mediately upon a great war have been marked by a 


reaction of the public mind against naval and military 
expenditures. So active was this spirit after the war 
of the Revolution, that the 1812 found us 
utterly unprepared both on land and sea. The lesson 
of preparedness, thus taught for the second time in our 
history, again fell upon deaf ears; so that the upheaval 
of the Civil war found the nation as utterly unpre- 
pared as at the opening of the two previous wars. We 
were similarly unprepared for the Spanish war, which 
wus followed, at least so far as the army is concerned, 
by a period of national indifference and false economy 
which, in the ten preceding the 
World war, seriously affected the navy also. The lesson 
of the World war is with us today, and the attitude 
the year shows clearly the 
need for great the part of the for- 
ward-looking people of the United States, if the country 
is not again to lapse into its historical post-war atti- 
in naval history 


war of 


years immediately 


during 
watchfulness on 


of Congress past 


tude. The year 1922 will stand out 
as having witnessed the most important movement for 
international understanding, by the mutual reduction of 
armaments, in all the recorded history of the 
The adoption of the 5-5-3 ratio placed the rela- 
leading navies upon a 
The benefit of the 


economies 


naval 
world, 
tive strength of the three 
permanent, mutually agreed 
lies less in the physical 
than it the triumph of reason and 
morality over brute strength. Unfortunately, in limit- 
the Conference failed to lay 
In other words, 


basis. 
Limitation Treaty 
achieved does in 
ing battleship strength, 
down any ratio of cruiser strength. 
the nations are free to build this class of ship in any 
numbers that they may please. The United States has 
ever been weak in light cruisers, and today, as against 
the excellent fleets of these vessels possessed by Great 
Britain and Japan, we have none of a modern type in 
commission, Ten light cruisers of 7,500 tons will be 
completed this year; but to balance our fleet we should 
authorize at once ten additional ships, built up to the 
limit of 10,000 tons, and having the highest speed and 
radius of action and the most powerful batteries that 
ean be secured upon that displacement. The spirit of 
indifference to the navy’s needs, to which we have re- 
ferred above, expressed itself in the effort of certain 


Congressmen to cut down the enlisted strength to 
67,000 men, when the size of the navy as designated 


by the Limitations Treaty called for at least 110,000, 
Fortunately, in response to the protest of the country, 
the total allowed 


our existing 


the measure was defeated, although 
was only 86,000 men. This means that 
fleet, with the additional ships which are due for com- 
pletion this year, will be woefully undermanned. 

If the navy is in jeopardy from the Pacifists the army 
The found us with a fine 


is equally so. Armistice 


organization, born of the exigencies and developed 
according to the experiences of a great World war. 


drew up an 
organiza- 


General Pershing and the General Staff 
excellent scheme for maintaining a skeleton 
tion with a large proportion of officers, the latter being 
annual training to the 
aimed to produce and 


used for purposes of giving 
reserve officers. The 
maintain a real national army, consisting of the Reg- 
ular army, the National Guard and the Organized Re- 
serves. The Staff, after cutting down this 
skeleton organization to the possible limit, 
asked for a minimum of 150,000 men. In spite of this 


scheme 


General 
lowest 


expert advice, the House of Representatives attempted 


to make a cut to 115,000 men, 


Pure Science 

The member of the staff in whose province it lies to 
write under the above caption has, according to his 
recollection, more than once complained that, as fast 
as his subjects develop, they are taken out of his keep- 
ing and made part of the field of electricity or engineer- 
ing or some other practical subject. He has protested, 
in this connection, that every year he has to confine 
himself more and more to astronomy—that this is the 
only science that seems to lie permanently in his 
domain, And now, after casting his back in 
retrospect of the year 1922, he trembles lest even this 
Astronomy is fast becoming : 


eyes 


refuge be lost to him. 
very practical and very much applied science. 

It is acquiring this status, not so much in its own 
name, as in the name of the other sciences, which 
it is rapidly coming to overlap and largely to control. 
The physicist and the chemist, and through them even 
the engineer, have been, of recent years, very busy 
pushing the boundaries of their knowledge back toward 
the ultimate beginnings of knowledge. And it is now 
plainly to be seen that, the further they carry this 
process, the further they go toward dependence upon 
astronomy’ for their ultimate facts. 

One of the significant contributions of 
years presents an extraordinary case of this linking up 
It started in an 
the phoito- 


most many 
of the sciences through astronomy. 
peculiarities of 
quickly 


investigation of certain 
graphic plate. It into an in- 
vestigation into the properties of light. And it 
fruit in the hypothesis, outlined to our readers at first 
hand by Dr. Mees in our May issue, that light is not 
simply and severely a wave motion of the imponderable 
ether, but is perhaps even as material as Newton be- 


widened very 


bears 


lieved it to be, 

The astronomical tie-up comes partly through the 
fact that the astronomer it is who has to employ light 
as his sole observational tool; and partly through the 
fact that when, in conformance with modern proced- 
ure, we reduce the thing to a basis of mathematico- 
physical formula, we get something very much akin 
to the Einstein theories—-and must then call upon the 
astronomer to tell us whether what we have fits in 
the facts. The eclipse expeditions of September, 
then acquire somewhat more significance than if 
What has 


with 
1922, 
they were a mere repetition of that of 1919. 
other fields in the meantime leads the 
average scientist with much greater confidence than 
he would otherwise feel, to anticipate that when the 
observations made in Australia are reduced to their 
ultimate findings, they will support the new theories 
of the nature of things. 

The retrospect would not be complete without enumer- 
Little actual scientific prog- 


been done in 


ating a few other items. 
ress has been made in the investigation of what goes 
on inside the atom; but great progress has been made 
in extending to a larger audience an understanding of 
the work done here in previous years. The puzzling 
problems of biological light and of cold light have been 
brought together theoretically, at least, and in a man- 
ner from which it appears that practical results may 
ultimately flow. The scope of the meteorologist con- 
tinues to broaden; and if it were possible for him to 
manufacture, in a day, an adequate body of statistics, 
he would have no trouble in extending his venue even 
more rapidly. Much research has been done upon the 
invisible radiations at the ultra-violet end of the spec- 
trum, and than one has been found for 
these short wave-lengths. The chemist goes on exalting 
the place which colloids oecupy in the chemistry of life 
and in every branch of technological chemistry as well. 
The psychologist continues to build up his science and 
to put it on a basis where hard-headed men of prac- 
tical affairs feel obliged to take it seriously. Psychic 
science occupies a larger place in the publie conscious- 
ness than ever before; and, if we are to credit reports 


more job 


coming from apparently credible sources, physical phe- 
nomena of psychic origin and of altogether unheard-of 
and utterly amazing character have been produced. In 
this connection we would quote a prediction from our 
seventy-fifth anniversay number of 1920 if we had the 
space; but we have not, so we must content ourselves 
with reminding our readers of what we then said, 


Radio Communication 
This has been a radio year. The closing months of 
1921 saw broadcasting 
scale and more or less as a novelty, and it 
for the first six months of 1922 to give the new art a 
tremendous impetus. The development, as we now 
look back, was a sudden, uncontrolled, and, in many 


introduced on a small 


remained 


radio 


Ways, mismanaged one, which was bound to eall for a 
painful readjustment. So the story of radio in 1922 
is one of a sudden development which became a nation- 
wide craze, accompanied by the production of radio 
instruments and parts by companies and-individuals on 
a colossal scale out of all proportion to possible de- 
mands; the opening up of broadcasting stations here 
und there without regard to their usefulness or their 
destructive possibilities; the inadequate laws and their 
guardians who were totally unprepared for the over- 
night appearance of radio broadcasting and who have 
not yet revised their rules of procedure to take care of 
a chaotic situation; and finally the public reaction 
against radio, followed by a renewed and sounder in- 
terest in the closing months of the year. 

Improvement has followed improvement in 
This period has given us better receiving apparatus, 
better loud-speakers, the Armstrong super-regenerative 
receiver, radio frequency amplification, and many other 
improvements. Meanwhile the companies 
and the Governments throughout the world have kept 
to the task of weaving a virtual carpet of radio lines 
over the entire world. 


radio, 


commercial 


Electricity 

The progress of electricity both in the laboratory and 
in the workaday world, has been steadily maintained 
twelve months. More and more we 
are convinced that this is the electrical age and that 
there is virtually no definite limit to can be 
accomplished through the various applications of elec- 
trie current. Indeed, there is a steadily growing be- 
lief, backed up by an array of impressive facts, that 
electricity is at the basis of all matter and even of that 
mysterious thing called life. 

In the laboratory, electricity has figured prominently 
in recent months. Remarkable have been ob- 
tained with improved forms of vacuum tubes which 
have other applications aside from radio 
Several new types of vacuum tubes have been 


during the past 


what 


results 


communica- 
tion, 
worked out 
time these vacuum tubes, particularly the magnetron, 
will play an important r6lé in the generation and trans- 


successfully, and it now appears that in 


mission of electricity over long distance lines. An- 
other laboratory achievement has taken the form of 
high-tension transmission. Electrical engineers have- 


been experimenting with voltages ranging up into the 
millions, and have learned much about the true char- 
acter of lightning. 

In the field of communication, excluding radio, steady 
progress is also recorded. Certain improvements now 
make it possible to handle more cable traffic over exist- 
ing lines, and we are not apt to see the cables replaced 
by radio for a long time to come, if ever. The auto- 
matie telephone system has been extending its field of 
operations until it seems probable that the “Hello” girl 
must in time make place for dial-operated ’phones. The 
greatest progress has been made in the amplification and 
Public 


speakers have been addressing larger and larger audi- 


relaying of telephone messages and speeches. 


ences not only beside them, but also scattered through- 
out the country, through the telephone 
lines, the wonderful amplifiers, and the loud-speaking 
units now developed for the purpose, 


long-distance 
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The deadly parallel—a major advantage of oil, as against = 
coal, is its cleanliness and convenience and the absence at 
of storage space inside the house. The two views show ; 
the same cellar and the same furnace : on 
a 
cit 
stl 
qu 
‘ re 
? 
Fuel by the Ton or the Gallon: t 
e/ su 
7 > . . . . P . . . un 
The Principal Advantages and Disadvantages of the Oul-Burning Furnace for Domestic Use 13 
ar 
By Harry A. Mount co 
? : in 
HE COAL strike, with resulting scarcity into various products, and there is little or no fuel oil handling them and the complication of machinery ja 
and high prices of fuel, has turned the derived from it. Other crudes may yield 50 or 60 per necessary to burn them. Usually the oil is so heavy res 
attention of thousands of persons who had cent fuel oil, while the average yield is about 15 or 20 that it has to be heated in order to coax it to run ye 
never given the matter serious thought per cent. through a pipe. A necessary step in all oil-burning - 
before, to the possibilities in fuel oil. Sometimes this residue is so poor in quality and processes is to atomize the fuel; and to atomize heavy ap 
Agencies selling fuel oil and oil-burning contains so many impurities that it can only be used fuel oil either steam or compressed air under high ye 
equipment have literally been swamped with inquiries, profitably in making tar and asphalt products. Other pressures is required. As a rule these cannot easily ye 
and oil burners in great number have been installed fuel oils contain so much sulfur that the sulfuric acid be had in a home. « 
to replace coal as fuel. generated in burning would ruin the heating plant in Kerosene, on the other hand, can be atomized by the , 
Many of those who have been goaded into the pur- a short time. Other factors which govern the value’ blast from a small electrically driven blower and it 7 
chase of oil-burning equipment will wish, in the light of this refinery residue for fuel are its density, heat requires no pre-heating. Since most of the successful os 
of mature judgment and experience, that they had value, flash point and viscosity. oil burners of small capacity use a small fan or blower 
stuck to coal. But many others will find fuel oil vastly Because of the very great range of quality in heavy to atomize the fuel, they are practically limited to Pe 
superior for their purposes and we muy expect the net fuel oils, it is practically never advisable to use them kerosene or other light oils for fuel. ~ 
result of the present intolerable fuel situa- In industry, where the plant machinery fl 
tion to give great impetus to the use of is under constant supervision, the com- : 
fuel oil. plication of machinery necessary to burn S 
Especially is this true of home heating. S the winter advances and the difficulty of getting an adequate neavy fuel oll is not of serious importance. a 
Alrendy great quantities of fuel oil are supply of coal remains about the same, more and more house- Fhe usual form of burner is a nozzle to nf 
used in industry and its field of useful- - P 4 ‘ which the oil is pumped. As it issues in e 
was te meatty Well Gefeed and ene holders turn their thoughts to the use of oil as a source of domestic a thim stream it is struck at taht anates wi 
stan «Genes tedeaisien which haw heat. We do not refer, nor does Mr. Mount in the accompanying article by a blast of air or steam at extremely p 
turned to the use of fuel oil in the present refer, to the single-room kerosene stove. All of us are using this as an high velocity. This breaks up the oil into ee 
situation have done so not so much be emergency measure; all of us understand full well that it is nothing more a fine mist and when oxygen is supplied ; 
cause it was cheaper or more economical than this. But what about the conversion of our hot-air or steam or in proper quantity, it burns readily with- 7 
for them to burn oil, but because coal hot-water plants to the use of oil fuel? This is not an emergency mea- out soot, ash or smoke. : = 
could not be had. The use of oil for fuel sure; it is a permanent substitution of oil for coal in the domestic cellar. Sometimes the air or steam and the oil ar 
in the home is comparatively new, for i This is what Mr. Mount is talking about, and the point is emphasized are mixed i a mixing chamber within wi 
haus only been within the last few yeurs ; 2 ; the nozzle and the mixture is spread out 
at teneen wii, nen tae th Gam by the pic lure at the head of the page, where the same furnace appears, in a fan or cone shape by a special spray ca 
nomical have been developed now run with coal and now with oil. It is with the arguments for and tip. Super-heated steam is usually pre- of 
Those who have taken the trouble to against this change that Mr. Mount deals; and he makes it plain that the ferred to compressed air bécause the heat ke 
investigate the possibilities of fuel oil in decision, for o1 against, is not one to be made lightly or without con- of the steam helps to vaporize the oil. on 
home heating have usually found that sideration of numerous. factors.- THE Epiror. But a little caleulation will show that n 
they have had to revise their ideas to a a burner of this kind may use a consider- “ 
considerable extent. ’ There are many able quantity of steam. Where steam is th 
popular misconceptions about fuel oil, and precious, as on ship board, this type of - 
this is perhaps an opportune time to help clear them up. unless the amount used is very large, so that the oil burner has been generally replaced by another type 2 
In the first place, the term “fuel oil” itself is mis- can be shipped in large quantities making it profitable which atomizes the oil by whirling it from the edge “ 
leading “Fuel oil,” as applied to house heating, for the shipper to insure a uniform product. Small in- of a rapidly revolving disk and carrying the oil mist ms 
usually means kerosene. In industry, the fuel oil gen- dustries and homes, unless there is some unusual and into the firebox with a blast from a fan or blower. : Ww! 
erally used is the black tarry residue from refining very favorable circumstance, cannot well use this It will readily be appreciated that such burners can- i ; 
processes. “Fuel oil” includes every grade of oil be cheaper grade of fuel oil. Indeed, it is practically im- not be used in a home, where they are expected to ms 
tween these extremes, or it may even be the crude _ possible for the small user to obtain a supply at all, function more or less intermittently and with little or % 
petroleum as it comes from the wells. Crude oil is since he would require tank-wagon delivery and cheap no attention. The typical oil burner for home installa- = 
only used for fuel, however, when it is of such low fuel oils cannot be handled economically in this way. tion consists of a small blower operated by an electric i 
grade (that is, deficient in gasoline and light oils) that It is quite possible, as the use of oil for fuel in homes motor and a small pump for forcing the oil through a ' , 
it dees not pay to refine it. Some of the Mexican oils develops, that the oil companies will supply a lighter spray nozzle located in the draft of the blower. There pe 
are of this poor quality, and most of the crude oil used and higher grade fuel oil, which will be cheaper than is a pilot light of gas, or an electric spark for igniting | 2 
for fuel comes from there. However, only about 10 per kerosene. Indeed, steps have already been taken in the mixture in the furnace. Usually, also, there is ' to 
cent of the total of fuel oil used is crude, the re this direction, but at the present time the only fuel oil some kind of safety device operated by floats in a catch 
mainder coming from the refineries. of uniform quality which the average householder can basin, or the weight of the oil in a drip pan, to shut 
The amount of fuel oil remaining after the refining obtain is kerosene. off the driving mechanism and the oil, should the fire ; pe 
processes depends upon the quality of the crude. A Another factor against the use of the cheap heavy accidentally go out. With such an equipment there is i Z 
high-grade Pennsylvania crude is practically all refined grades of fuel oil in the home is the difficulty of practically no fire hazard, as the storage tank is always ; ’ 


1923 


Pry 
ivy 
‘un 
ing 
ivy 
igh 


ily 


he 
it 
ful 


to 





a 





JANUARY, 1923 


ocated outside the house. Most of the successful 
surners also are provided with thermostatic control, to 

eep the rooms at a constant temperature without 
ittention from the operator. 

One type of burner, which has been very successful, 

lispenses with the electric motors, pumps and all other 
\uxiliary apparatus, using self-generated steam to atom- 
ze the oil. The fire-pot is water-jacketed and in 
peration becomes a small steam-boiler. <A _ float 
hamber and automatic valve admit water to this boiler 
s fast as it is used. The oil flows by gravity to a 
wint about two inches below the nozzle, and from this 
wint it is sucked by a venturi tube effect, caused by 
the issuing steam. Thus the oil pump is got rid of, 
without danger that someone will forget to turn off 
the oil and flood the machine. This burner also has 
au safety device to shut off the steam and oil, should 
the fire go out. Unlike the blower type, this burner 
cannot be ignited from a pilot light but first the boiler 
must be heated with gas or gasoline until steam is 
generated before the burner will operate. Once lighted, 
it is automatic in operation and will continue to burn 
as long as water and oil are supplied. There have been 
instances where burners of this type have operated con- 
tinuously throughout an entire heating season without 
attention or adjustment of any kind. 

This type of burner has been operated successfully 
on crude oil, but because of the difficulty of obtaining 
a satisfactory fuel supply for household purposes, as 
cited above, the owner of*this burner also is usually re 
stricted to kerosene for fuel. This brings us tothe 
question of when it is economical to use fuel oil to 
replace coal for home heating. 

Coal varies as greatly in fuel value as fuel oil, but 
for ordinary purposes of calculation it is usually as- 
sumed that hard coal contains 11,000 British thermal 
units of heat per pound, and that kerosene contains 
136,000 units per gallon. Assuming that these fuels 
are burned with equal efficiency, the oil equivalent of 
coal would be 162 gallons per ton. As a matter of fact, 
in efficiency of burning, advantage is nearly always 
with oil. Most users of coal, both industrial and do- 
mestic, are very wasteful of fuel. Fires are allowed 
to get too hot, dampers are not properly regulated, the 
air supply is too great or too little, fresh fuel is not 
applied properly, good coal is sifted into the ash pit 
and thrown away, fuel is unnecessarily wasted in 
smoke, fires are not banked correctly and in a score 
of other ways fuel is wasted. 

Ordinarily only about 25 per cent of the fuel value 
in coal is turned into-.useful heat. Even where par- 
ticular care is taken the efficiency is usually not over 
40 per cent. But in burning fuel oil the conditions are 
determined in advance by competent engineers and the 
human element does not enter so largely. Most of the 
other sources of waste are eliminated so that the usual 
fticiency for oil burning is 50 or 60 per cent. En- 


me) 


gineers find, therefore, that instead of 162 
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The oil companies discount the statement that our 
oil supply is nearing its end. They point to the tre 
mendous new fields in Canada, the great potential 
supply remaining in Russia, the almost untouched oil 
resources of South America and the Orient, and the 
always-present possibility that new fields will be dis- 
covered. 

But the fact remains that the oil resources of the 
United States are pretty well known and that after 
only about ten years of intensive use, they are already 















































This burner uses self-generated steam to atomize 

the oil, and is believed to be the only domestic 

burner that will handle successfully the heavy 
fuel oils 


on the down grade. Consider, in relation to this fact, 
that the United States uses about two-thirds of all the 
oil produced in the entire world. No matter what 
potential supplies exist outside of the United States, 
it is almost a certain fact that we shall have to go 
further and further afield for. our oil and the cost of 
obtaining it will constantly increase. 

It is pointed out in this connection that there are 
enormous quantities of oil to be obtained from our 
great oil shale deposits. But oil from this source can- 
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supply is reduced to a low point (so our present con- 
sumption indicates), we will still have a generous sup- 
ply of coal which may be had for the digging. 

It seems reasonable to believe, therefore, that for 
another five years it may still be possible for many 
people to use oil as fuel instead of coal. But during 
that time we may expect as a certainty a steady in- 
crease in the price of oil. Whether it will be economi- 
eal to burn it for fuel after that is problematical, with 
the chances against oil fuel. 

As to the use of the heavy oils for industrial pur- 
poses, that is a different story. As long as gasoline is 
used in such quantities as at present, there will always 
be a great volume of refinery residue which probably 
can be used as fuel with better economy than for any 
other purpose. Furthermore, there are certain indus- 
trial processes which practically require oil. In 
shipping so much valuable cargo space is saved and the 
other advantages are so obvious, that we may expect 
to see an increase in such use of fuel oil, even in the 
face of rising prices. 

And then, there are the requirements of the Navy 
to be considered. Oil for naval use in modern warfare 
is almost indispensable, and already the Government 
has taken steps to conserve part of our domestic supply 
for this use. 

Out of all this, we may reasonably conclude that an 
estimate of $100 a year for depreciation against the 
average household installation for oil burning is not 
excessive. Add this to your former estimate of the 
cost of oil burning in your home, and balance it against 
the advantages to be obtained, and you-ure ready for 
a final decision. 


Prevention of Damage to Highways by 
Overloaded Trucks 
ANY interesting subjects are discussed at the An- 
nual Conference on Weights and Measures which 
takes place each spring at the Bureau of Standards of 
the Department of Commerce. Weights and measures 
officials from all over the country are present, and the 
papers which they present serve to keep the whole 
country informed of the progress that is being made 
in weights and measures matters throughout the United 
States. 

At the last conference held during May, Mr. John 
N. Mackall, chairman of the Maryland State Roads 
Commission, delivered a paper upon the subject of 
“Protection of Highways by Means of Portable Weigh- 
ing Devices.” Mr. Mackall pointed out that the greatest 
destruction to improved highways is caused by over- 


loaded trucks, and any device which will serve to 
prevent this undesirable condition is, therefore, im- 
portant. The State of Maryland has adopted an in- 


teresting portable weighing machine which operates on 
the jack principle and by which the load on the rear 
axle of any truck can be easily determined. If trucks 

are found to be overloaded, the driver is 





gallons of oil, only 110 or 112 are re- 
juired to do the work of a ton of hard 
roal, Based on the later calculation, 
which is conservative, and with coal at 
$14 a ton and oil in bulk at 11 cents a 
gallon (prevailing prices in New York 
City at this writing) kerosene oil can be 
burned at a saving over coal of $1.62 per 
ton. These prices and figures, of course, 
must be revised to suit individual cases 
and other communities. In general, 
whether fuel oil can be burned economi- 
cally depends on the nearness and nature 
of the local coal supply and the price of 
kerosene in the community. 

But there are other considerations. 
The labor of firing the furnace and of 
removing the ashes is dispensed with. If 


nozzle, 


The oil flows by gravity from the 
storage tank to the float chamber. 

Air supplied by the fan sucks the 
oil thence 
creating a spray which is 
ignited by the gas pilot light. The 
electric motor driving the fan is 

thermostatically controlled 
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and atomizes it at the 
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there is any expenditure for these pur- 





poses with coal fuel, it should be sub 
tracted from the cost of the oil. No stor- 
age space is required for fuel inside the 
house, a more uniform temperature can 
be maintained, and dirt, dust and smoke 
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required to remove any load in excess of 
the limit prescribed by law and in addi- 
tion has to appear in court and tell his 
story. The methods followed in Mary- 
land have greatly reduced the damage to 
highways by overloaded trucks, and it is 
likely that many other States will follow 
the example of Maryland in this im- 
portant work. 


The Katathermometer 
PRELIMINARY study of the kata- 
thermometer made by the Bureau of 

Mines in connection with its metal-mine 
dust and ventilation investigations, indi 
eates that the instrument will probably be 
useful for making routine determinations 
of comfort conditions in mines, and that it 


| S-NEEDLE VALVE . @ 
wer may also prove an important accessory for 





Bere investigative work on problems in ventila- 
tion and kindred subjects in both coal and 
metal mines, although the instrument 

1 should probably be altered somewhat for 

<> maximum utility under the varied condi- 





tions in the mines of the United States 





which are a part of coal burning are done 
away with. Even if the cost of fuel oil 
was slightly in excess of coal, these con- 
siderations might outweigh the cost. 

On the other hand, the first cost of installing the oil 
burner is high, usually ranging from $350 to $750, de- 
pending on the type of burner selected and the capacity 
and placement of the storage tank. This figure in- 
cludes the labor cost of installation. The average cost 
for a seven-room house should be about $500. 

Although the normal life of the burner may be esti- 
mated by its maker at 15 or 20 years, it would not be 
advisable to calculate its usefulness at more than five 
years, because of the general oil situation. 


Another type of burner, intended for kerosene or other light fuel oil 


not compete with that pumped from the ground because 
the cost of obtaining it is too high. This supply will 
undoubtedly be tapped as soon as the cost of crude 
petroleum reaches a level where competition is possible, 
but when that time comes fuel oil for your furnace will 
cost a great deal more than at present. 

Of course, the cost of coal may mount in proportion, 
so that even if oil does cost more, it may still be eco- 
nomical to burn it. But our supply of coal is- not so 
limited as our oil resources and a different set of con- 
ditions will adjust its price. When our domestic oil 


The katathermometer is an instrument 
contrived by Dr. Leonard Hill, an eminent 
English physiologist. Dr. Hill, after exhaustive experi- 
ments, concluded that the rate of cooling of the human 
body was the controlling factor in determining comfort 
or discomfort, and then set out to make an instrument 
that would measure this rate of cooling. The resulting 
instrument —the katathermometer — measures its own 
rate of cooling when its temperature approximates that 
of the human body and thus serves as an index of the 
rate of cooling of the body itself. Its use is outlined in 
Serial 2355, which may be obtained by addressing the 
Bureau of Mines, Washington, D. C. 
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Two Bridges in One—Chicago’s Michigan 
Avenue Bridge 
By William A. Mulcahy 


Chief Engineer of Construction 


TEYHE Michigan Avenue Bridge, Chicago, which was 
| opened to traffic on May 14, 1920, links the North 
and South Side Boulevard systems on one of the world’s 
prominent 


avenues, lined by some of the most 


finest 


clubs, shops and high-class office buildings, and located 
in the heart of one of the greatest cities in the uni- 
verse, is considered the finest and largest bascule 


world It is a double-leaf, double-deck 


the bascule 


bridge in the 


structure of 
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The bridge when completed and perfectly balanced 


ean be raised and lowered in about three minutes. 
This means a big saving of time, and money to both 
pleasure and heavy traffic vehicles using this bridge, 


which is on one of the busiest thoroughfares in the 
world. The south approach to the bridge commencing at 
Randolph Street is about 1400 feet long and 127% feet 


wide, having a roadway 75 feet wide (the old roadway 
was 38 feet wide) and two sidewalks 25 feet and 27% 
feet wide. The north approach ending at Ohio Street 
is 1100 feet long and 141 feet wide, having a roadway 
80 feet in width and two sidewalks each 3014 feet in 
width. The total length of the lower level roadway 
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boxes, 75 feet by 175 feet, with clay filled puddle walls 
and heavily braced on the interior to offset the tre- 
mendous pressure due to the river. After the water 
wus removed from the interior of the dam and bracings 
were completed, excavation was started for the main 
piers and tail pit 40 feet below river level. 

From the bottom of these broad excavations for the 
tail pits and to support these large concrete piers, 18 
wells or caissons were sunk 108 feet below the 
river to rock and others to unyielding hardpan 90 feet 
below the river. These concrete caissons and the piers 
above them support a cross girder on each side of the 


some 


river weighing 100 tons. These cross girders support 
the trunnion shafts upon 
3 which the bridge revolves. 





type, having four’ trusses, 7 
ul each truss supported by , 

i trunnion shaft or axle 

upon which the bridge re 


These trunnion 


eight in 


volves, 


shafts, number, are 


he largest ever used on a 


hascule bridge, and vary in 
size from 24% inches to 26 
inches in diameter and 
weich from five to seven 
fons enceh., 

The bridge is so designed 
that it can be disconnected 
long its center line by the 
removal of numerous bolts 
nd either the east or west 
half of the structure can be 


raised to an open position if 
it becomes necessary to re 
side. In other 


asaw hole, 


pair either 


ords, the bridge 


is made up of two bascule 
bridges paralleling each 
other, and either half can Ix 


d independently, with 
with traffic 


erat 

interference 

or navigation, 
rhe clear span of 


out 


bridge 


from center to center on 
trunnion shafts is 256 feet. 
Total length of bridge at 
upper roadway level is 340 
feet. Clear width of chan- 
nel between piers is 220 feet. 

The lower deck is for 
heavy vehicle traffic and is 
“0 feet above the river sur- 
face, it contains two road- 
ways, each eighteen feet 
wide, with 14 feet head- 


including prevision 
tracks if it 
install 


room, 
for street car 
becomes necessary to 
There 
walks six 
level, 

The 


used @ 


side- 


this 


are two 


wide on 


them, 


feet 


upper level which is 
clusively for passen 
ger auto traflic is 37 feet 


above the river's surface, 


und contains two roadways 
“7 feet wide, and two 16-foot 

dewalks The width of the 
top level is 92 feet 


oy 


over all: 
structure of Das 


built 


the widest 


cule tyne ever Creo 


sote wood block is used for 


paving the upper and lower 


nmdways, 


are in the 





bride 


sg® : 


Se nl 


on 


‘ 
: 
t 
: 





Considerable difficulty was 
encountered in this work be 
cause of the old water tun 
nel shaft in the south coffer 


dam which had to be re- 
moved. Also a concrete tun 
nel of the Chicago Tunnel 


Company passed through the 
rear of the south cofferdam 
26 feet below the river. It 
Was necessary to place mas 
sive watertight bulkheads in 
the tunnel at both 
the same and remove 75 feet 
of this tunnel, which inter- 
fered with the bridge piers. 

These tunnel bulkheads, 26 
feet the river pre- 
vented water from flowing 
into the tunnel and thereby 
avoided millions of dollars in 
property and to 
the downtown 
ure connected 


sides of 


below 


damages to 
buildings in 
district which 
tunnels, 
All this difficult 
tion work was curried on as 
rapidly as possible, with the 
delays incident to the coun 
try being in a state of war, 
with embargoes on steel and 
other materials, and even on 
coal a part of the time; but 
despite a continued shortage 
of labor and numerous de 
due to labor trouble, 
prosecuted 
and in the 
weather 


to these 
founda- 


lays 
the 
night 
most severe 
very little 
This is 


work 
and 


was 
day, 
winter 
time was lost. 
considered 
the largest municipal im 
provements in the country, 
and in spite of the unsettled 
conditions of 
terial and railways, remark 


one of 


labor, ma 


able progress was made 
Work was started April 13, 
1918, and the improvement 
turned over to the use of the 
public May 14, 1920. The 
plans and specifications of 


this improvement were 


pared by the city’s engineers 


pre- 


THUCHIGAN AVE BRIDGE with the assistance of Mr. 
SPER s DREDGE DOCK Co Michael J. Faherty, Presi- 
" dent, Board of Local Im- 





im. WS 70-/722 Wht 
re provements, and the Chicago 


Plan Commission, and the 
contract work done by 





was 





There 


about 3500 tons of steel, 500 


tons of machinery and elec- 


trical equipment, SO0.000) 
rivets, and in the tail ends 
of the bridge, about 4000 tons of counterweight to aid 
in balancing the structure and eliminate overloading 
the operating motors 

Flexible yielding barriers will safeguard the public 
on both levels when the bridge is in open position. The 


bridge is operated by four 100-horsepower motors, on 
each side of the river The electrical control is an 
interesting feature of construction, and is of a new 
type called “remote control.” It is fool proof as far 


efforts can devise. Other motors of small 


sizes are used ge the 


as human 


for operatin centerlocks, near locks, 
pit pumps, ete. 
An 


roadways is provided 


elaborate lighting system of the upper and lower 


light 


There are 


poles 
flaring 


operating 


including ornamental 


and various types. of clustered lights. 


plazas at each end and stone balustrades, 


towers, stairways, classic sculpture and comfort stations, 


Clear pan, 256 feet. Width, 


steel, 3500 tons. Balanced by 


vehicles Upper deck of 


Weight of 


heavy 


92 feet. 


autos 


is 1900 feet It is 110 feet wide south of the river and 
120 feet wide north of the river with 8 to 10-foot 
the approach and plaza will total about 


the concrete in place about 25,000 yards. 


walks. 
The steel in 


5000 tons, and 


The importance of the lower level street with its 
connections to intersecting streets, is not realized by 
many people, but the fact of the matter is that this 


thoroughfare will be the main artery for heavy vehicle 


traffic going to and from the largest railway freight 
terminal in the world which is located just east of the 
Michigan Avenue Improvement. The proposed South 
Water Improvement will also connect up with 
this improvement on both the upper and lower levels. 
The foundations the bridge rather difficult 
to construct and required two of the largest and deep- 


Street 


for were 


est cofferdams ever used for a bascule bridge. They 
are best described to the layman as large watertight 


1000 tons of counterweight. 


Opening the massive Michigan Avenue bascule bridge at Chicago 


the Great Lakes Dredge and 
Dock Company. 

The cost of property pur- 
chased by the city of Chicago 


Lower deck for 


for the improvement was approximately $7,000,000, The 
cost of construction of the improvement itself amounted 
to approximately $8,000,000, 
Every engineer who has traveled through Europe 
have noticed the evident attention which has been 
European engineers to the architectural treat 
ment of their which in the majority 
has been carried out with good judzment and excellent 


must 
paid by 


bridges, of CuseS 


effect. Of late yeurs we have been giving, in the United 
States, increasing attention to this aspect of the 
bridge builders’ art: and whereas, formerly, the en- 


gineer was satisfied if his bridge was economical, stable 
duty, today the bridge designer 
aims to make his structure beautiful as well. The 
Michigan Avenue structure not only solves an urgent 
traffic problem, but it provides Chicago with a monu- 
mental structure of highly artistic merit. 


and adequate to its 
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Doing Two Things at Once 


Multiple Consciousness, or Reflex Action of Unaccustomed Range ? 


JAN WE, at a given moment, think of sev- 
eral things at a time? Are we able si- 
multaneously to perform several acts each 
entailing a certain concentration of our 
mind? Common experience would seem to 
unswer yes, for we can, while performing 
ome manual work, with perfect ease listen to a con- 
ersation or even read a book, and there are many 
eats of a higher intellectual order, such, e.g., as the 
ichievements of men like Cmsar and Napoleon, whom 
istory credits with the ability of dictating six or more 
etters at a time, as well as the wonderful performance 
conducting 20 or more 








of chess players capable of 
cames simultaneously. 

Still, scientists were 
from being simultaneous, 
owed on one another with rapid alternance. The Med- 
‘al Society of Metapsychic Research, at Berlin, how- 


that, so far 
these fol- 


think 
such as 


inclined to 
actions 


ever, at a recent monthly meeting attended by the 
wesent writer, examined the case of a young lady, 


Miss Thea Alba, who by her ability simultaneously to 
control several apparently conscious acts, no doubt de- 
serves the attention of scientific workers. Before in- 
troducing her to the Society, Dr. C. Bruck had tested 
Miss Alba both in private and with some other mem- 
bers of the committee. 

Apart from having been, throughout her school days, 
a most intelligent pupil, and from a certain propensity 
to oceasional left-hand writing, Miss Alba until quite 
recently had not exhibited any abnormal behavior. 
One day, however, when questioned about an occasional 
absent-mindedness, she declared in the family circle 
that her usual habit was always to think of two or 
three things at a time. In order to test this ability, she 
was asked to try whether she could write simultane- 
ously (different words) with beth hands, whether she 
was able with one foot to describe a circle and at the 
same time to write a 3 or an 8, ete. The latter task 
she mastered spontaneously, the former after half an 
hour’s training. Within six weeks she went through 
a whole program enabling her to exhibit her unexpected 
art on the stage. Being a good drawer and pianist, 
she trained herself to paint and draw with both hands 
is well as to play the piano with one hand and write 
or draw with the other. In connection with a medical 
examination she proved able spontaneously to draw a 


life-sized portrait with both hands within 20 seconds, 


By Dr. Alfred Gradenwitz 


As long as an act of conscious will is required to per- 
form a given operation, absolute simultaneity of several 
operations would, truth to say, be out of the question. 
As soon, however, as one operation (e. g., as a conse- 
quence of previous training) occurs automatically, such 
as is the case, for instance, with the old lady knitting 
her stocking and simultaneously reading her novel, the 
mind will be free to control some other operation. 


actions of any character, or whether some parallelism, 
of the sort present when both actions are writing or 
playing or playing and writing, is necessary. 


The Sense of Smell in Birds 
» a recent number of /bis for 1922 Mr. J. H. Gurney 
discusses the question of the sense and smell pos- 
Mr. Gurney first deals at length with 
the observational evidence 
in favor of the existence of 


sessed by birds. 











an acute sense of smell in 
certain species. Among these 
the rook and some wood- 
peckers are cited on account 
of the accuracy with which 


they seem able to locate 
hidden grubs. Various pet- 
rels are also mentioned, 


some of these being credited 
by good observers with the 
power, for instance, of de- 
tecting offal thrown over- 
board by fishing boats even 
in thick mist. Geese and 
ducks, too, have very fre- 
quently been thought to pos- 
power of smell. The 
most striking case, however, 
is that of the vultures. It is 
indeed difficult to explain on 
any other theory than that 
of scent how these birds 
should know when a death 
has occurred in a_ house, 
congregating on the roof as 


sess 








While the left hand writes one line in reverse, the fingers of the right hand, 


working in pairs, produce two other 


Now, Miss Alba’s abnormal faculty would seem to 
consist in automatizing one or more operations within 
an unusually short time, often immediately, without any 
previous training. This also agrees with the fact that 
she sometimes, when first performing a given opera- 
tion, being left in the lurch by her automatic impulses, 
temporarily has to work by turns instead of simul- 
taneously. This theory is borne out as well by what 
Miss Alba has herself to say about the mental process 





Though her face was cov- 
ered down to the mouth, all 
parts of the portrait were 
traced at the right 
Moreover, Miss Alba 
ceeded in writing simultane- 
ously with three pieces of 
chalk, one of which she 
kept in her mouth. Another 
achievement demonstrated at 
the meeting of the Medical 
Society, and which is no less 
surprising, consists in writ- 


place. 


Suc- 


ing with three pencils or 
pens at a time, keeping one 
the left and two with 
hand (hetween the 
third and the 
fifth fingers re- 

In order to 
independence 
operations, 


with 
the right 
second and 
fourth and 
spectively ). 
illustrate the 
of the various 
she will write simultane- 
ously in three languages— 
English, German and French 
and even talk in the mean- 














time. Her left hand always 
writes backwards, while both 
hands sometimes in addition 


place the words upside 
down. 
Miss Alba even takes advantage of her abilities in 


everyday life, writing her letters—for the sake of 
greater speed—simultaneously with both hands, viz., 
the first, third and fifth words with her left, and the 
second, fourth, sixth, ete., with her right hand. While 
generally writing outward, she is able as well to write 
inward with both hands. 

The following theory is advanced by the writer in 
order to account for these extraordinary achievements: 


Another contradiction of the good old adage which denies the possibility of 


doing two things at once. 
at the top of the page indicates 


This young lady can even do three, as the picture 


accompanying her multiple operations, viz., that the 
visual image of the words to be written is all the while 
mind’s eye, so that she has only, as it 
In fact, this visual picture will work 
describe as a mental (or 


before her 
were, to copy it. 
as what the writer would 
psychic) pattern, controlling her hand with absolute 
safety even in the absence of any conscious mental 
activity. A partial check of this theory would be got 
by examining whether she can carry on together two 


if in the hope of gaining 
access to the corpse which 
they cannot possibly have 
seen; the same faculty was traditional as regards the 
raven, when that species was commoner than it is now. 
Against all this, however, there is a mass of testimony 
from naturalists and that birds show little 
or no power of detecting the presence of an enemy, 
even if approaching’ down-wind, until either sight or 


lines 


sportsmen 


hearing comes into play. 

In view of the weakness of the evidence obtainable 
by direct observation, one would naturally Jook with 
hope to experimental methods. Bachman experimented 
with the American turkey-buzzard. Portions of highly 
offensive offal were wrapped in thin canvas; the birds 
seemed unable to detect the food even when eating 
pieces of meat which were in some cases strewn on the 
outside of the package, but as soon as a small rent was 
made for them in the canvas the prize wis at once dis- 
covered. In America, Dr. R. M. Strong tried the effect 
of placing hidden food close to doves confined in boxes 
which could be regulated to admit or to exclude odors. 
IIere again the result negative, no notice being 
taken of the food by any of the birds. To these may be 
added the experiment carried out by Prof. Watson and 
Dr. Lashley on the noddy and terns of the 
Tortugas Islands. These investigators were studying 
the homing faculties of breeding terns, and in 
cases they tried the effect of sealing up the birds’ nasal 
chambers with wax: here again no difference in be- 
havior was observable. This last 
special interest because it had for its object the testing 
of the theory that the olfactory apparatus may function” 
mechanism for de- 


was 


sooty 


Some 
experiment is of 


not as an organ of smell but as a 
tecting the temperaturé or humidity of the wind and 
thus as an aid to directional guidance during prolonged 
flight. The complexity of the organs in the 
insects, and the confusion of purposes which they 
serve, affords a precedent in favor of believing that 
this may be the case; and the intimate connection 
bet ween and taste in the human is somewhat 
in the same direction. 

There is, then, a well-developed olfactory apparatus 
in birds, and there are instances of behavior which are 
difficult to explain except on the supposition that an 
acute sense of smell exists in the species concerned. 
On the other hand, there is a greater mass of evidence 
of behavior suggesting that the sense is not developed 
to any important extent, and the results of experiments 
point in the same direction. More light would be shed 
on the question if an alternative explanation were 
presented of the more puzzling items of behavior. 


sense 


smell 
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An All-Steel Grandstand 
HE erection of grandstands is one of 
the oldest forms of construction which 
reasons of 
little in 


history records, and from 


necessity it has chunged very 
its outward form and general appearance. 
A returned from after 
having seen the auditorium of an ancient 


arrange- 


traveler Europe, 


Greek theater, or the seating 
ments of the Coliseum, will recognize on 


looking at the great stadiums of our uni- 


versities that here is an architectural 
form which, dictated by the necessity of 
the case, inevitably haus held to its origi- 


nal arrangements 

It is in the materials of construction, 
changes have 
their na 
timber for 


however, that the crentest 


occurred. The Greeks built in 


tive marble: the Romans in 
temporary erections, and in concrete and 


marble for those intended to be perma- 


nent In the modern revival our earliest 








skin and fat layer rather than on actual 
immunity of these animals. 

The varieties most commonly found in 
this country are the Elapidae, or Harle 
quin snakes, and the Crotalidae, or “pit 
vipers,” which include rattlesnakes, cot 
ton-mouth water moccasins, and copper 
heads. Poisonous powers are commonly 
attributed to harmless species, and, even 
more, the names of such orders as the 
adder are locally applied to snakes with 
no poison properties, 


Moisture Capacity of Soil Increased 
by Organic Matter 
N addition to adding plant food to the 
soil and improving its texture, organic 
matter, supplied by green-manure crops, 
stable manure, or in any other form, adds 
greatly to the moisture-holding capacity. 
It has been shown, says the United States 


Department of Agriculture, that while 
100 pounds of sand can hold only 25 


pounds of water and 100 pounds of clay 50 
pounds, the same weight of humus or de 
organic matter will hold 190 





caying 





grandstands were built very simply of 
wood With the develope nt ot rein- 
forced concrete, wood gave place to this 
material, and the greatest stands in the 
world, built of concrete, are to be 
found in growing numbers throughout the 
United States. The accompanying illus 
trations represent 4 successful attempt to provide a 
yrandstand construction of such simple and economical 


design as to render it ideal for its purpose. The struc- 


ture shown in our illustrations, which provides about 


9.500 seats, has been erected at the athletic field of the 


was designed by Byron 
Chairman 


Iowa. It 
Engineering and 


State University of 
J. Lambert, 
of the Board in Control of 
seen from our illustrations, it forms { 
grand- 


Professor of 


compact, strong, 


AthleticS» and, as will be 


This shows plates, splices and supports for seats of the all-steel grandstand 


built for the State University of lowa 


live in lonely, little-settled districts, often on stony or 
land that cannot be cultivated. Usually they 
disappear at the approach of man, and while they may 
strike if provoked, the popular belief in respect to the 
Three-fourths of 


swampy) 


distance they can strike is erroneous. 
their own length is about the greatest 
If the legs are well protected when one is going 
known to be infested by 
slight 


distance pos- 
silile. 


into deep woods or places 


rattlers or other poisonous snakes, there is 


pounds. 

Clay soil containing organic matter is 
more friable than similar soil without 
organic matter. When the organic matter is entirely 
removed the clay remains compact during freezing 
wnd thawing. When the organic matter is returned 
the soil crumbles after freezing, just as the original 
soil. 

Not only do the higher plants grow better in a soil 
rich in organic matter, but the activities of the soil 
bacteria are largely dependent on the supply of decay- 
These bacteria need food and 

air. Their food is the 


ing vegetable matter. 





and pleasing 
stand, which has the ad- 
vantage that it is fire 
proof and can never be 
those con- 
which from 
have swept 


subjected to 
flagrations 

time to time 
the steel and 
of grand 


some of 
wood types 


stands out of existence 








dead vegetable matter, 
which they break down 
and muake.available to 
the higher plants. Most 
beneficial bacteria use 
air, and this they find 


more abundantly in a 
soil supplied with or 
ganic matter than in 
stiff clays. In sandy 


soils there is air enough, 
but the addition of 
humus helps to hold 
moisture and so benefits 
the bacteria as well as 








The eonstruction is 
as follows: The seats 
are built up of long 
plates bent along their 
edges so as to form a 
large Z-shaped  cross- 
section. The central or South end of the all-steel grandstand, showing structure cantilevered out over river 
wider part of the Z 


forms the tread of a seat-plate about two feet in width, 
the shorter portion of the bent plate forming the riser 
The individual plates as thus formed (and it should 
be mentioned that the 


method of doing this work cold) are riveted together 


steel companies developed a 


at about the center of the riser, the upper section over 
lapping the lower, with the result that the structure 


waterproof. It will be noted that each 


is practically 
the riser consists of two thicknesses of 


seat-plate in 
plate. The section and thickness of the metal, and the 


floor-beam supports, are 


these reptiles. 

As the food of living prey, they 
cannot be killed by The only method 
thus far devised to kill them seems to be clubbing or 
This is best done in early spring, when they 


chance of being bitten by one of 
snakes consists of 


poisoned baits. 


shooting, 


ure still sluggish after the winter hibernation. Allow- 
ing hogs free run of infested land may reduce the 
number of snakes. However, the popular idea that 


immune to snake bite is probably based on the 
the venomous fangs of their thick 


hogs ure 


impenetrability by 


the higher plants, 


Dam That Serves as Automobile Bridge 
HE accompanying photos show the novel concrete 
dam of the Marin Municipal Water Project, lo- 
cated in Marin County across the bay from San Fran 
cisco, which not alone has many novel features as ua 
dam, but which also serves as a bridge for automobile 
and vehicle traffic and pedestrians, eliminating the 
necessity of making a long detour around the lake and 
stream. 
There is a roadway on the top of the dam wide 
enough to permit two vehicles to pass and 





spacing of the 
figured so as to carry safely all the neces- 
assumed. At the points 


sary loads as 
where the seats rest upon the beams the 
are butt 


spliced, so as to 


water 


seat-plates 
stiffen them and render the joint 
proof. At short intervals along the tread 
of the seat-plate, cast iron stool or seat 
brackets are attached to the seat-plate by 

into holes 
Upon 


stud bolts which are screwed 
tapped in the 
brackets is carried a plank seat which is 
screws. A study of 


seat plates. these 


attached by bolts or 
our photographs shows how admirably the 
structure is designed for shedding water. 
With proper attention 
painting a grandstand of this type should 


and = periodical 


have an indefinite period of life. 


Death From Snake Bites 
A LTHOUGH the mortality 
i from American 
i little more than 10 per cent of the per 
death 
according to the 


averuge 


snakes is 


venomous 


sons bitten, from snake bites is 


quite rare, Biological 


Survey of the United States Department 





relatively few 


ee Se RN Re eee 





a walk, which is separated from the drive- 
way by a concrete ridge about a foot in 
height. Protection is afforded by railings 
of solid concrete on both sides of the dam. 
The plans and details of the water 
system were prepared by City Engineer 
O'Shaughnessy and the entire construc- 
tion work was under his’ supervision. 
The chief features are the 100-foot dam 
across the Lagunitas canyon creating a 
reservoir or lake with a net capacity in 
excess of 4,000,000 gallons and a 30-inch 
reinforced concrete flow main, connecting 
the water supply with the iron pressure 
mains of the former power company. 
The outline of the dam is pecularily 
graceful and represents a somewhat novel 
type. One innovation is the absence of 
the ordinary spillway for storm waters, 
which naturally reduces the available 
level of the dam. In this dam_ flood 
waters are carried off by a system of six 
syphons, as shown in the photograph, 
built into the solid structure of the dam 
and involving no material loss of height. 
The future plans of the engineers contem- 





of Agriculture, because 
persons encounter or are bitten by the 
dangerous species 

The most venomous of our native snakes 


San Francisco’s new bridge-dam, showing the overhanging top which provides 
the necessary width for two traffic lanes, and the siphons for carrying off 


flood waters without affecting the height of the dam 


plate a raising of the dam to an extra 
height of 60 feet with a corresponding 
widening at the base. 
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Combining Sound Records with Motion Pictures to Obtain Talking Pictures 


s1ETER a lapse of several years, there is 
renewed interest in talking pictures—mo- 
tion pictures accompanied by more or less 
realistic sounds. The origin of this idea 
dates back some 20 years, when pioneer 
workers in the motion picture art en- 
eavored to couple up the crude projector of those days 
ith the equally crude phonograph. Today, with 
ighly perfected projectors and excellent phonographic 
evices, not to speak of the amplifying circuits and 
oud-speakers which have come out of radio 
roadeasting, inventors are again turning to 
he fascinating problem of talking pictures. 

If the problem is still difficult—and it 
it has been absolutely 








cer- 
iinly is most difficult 
opeless in the past. It calls for the simulta- 
ieous recording of motion pictures and sounds, 
nd the projection of pictures 
nd sounds. 
pictures and the sounds must 
keep in perfect step through- 
out, otherwise the results are 
sometimes ludicrous and at all 
unconvincing. Some of 
recall the 
talking 


simultaneous 
Obviously, the 


les 
early at- 
pictures, 


us may 
tempts at 
when the phonographic 
would get ahead of the 
film or the film ahead of the 
phonographic with 
unfortunate results. So 
this keeping in 
or synchronizing, «as it is 
called, is of prime importance. 

The motion picture member 


rec- 


ords 


records 
vers 


perfect step, 





graph records can accommodate but five or ten minutes 
of action on each eylinder or disk, and some suitable 
means of patching these various records together must 
be introduced to give an unbroken performance over 
a long period. It is obvious that a continuous record 
would be far more desirable. 


Fully cognizant of these various facts, inventors 
working on the talking picture 


problem have turned away from the 
phonograph and endeavored to sub- 
stitute another means of 
recording sounds. Many 
are the schemes’ which 
have been suggested and 
tried out. One inventor 
introduced a phonographic 
record in the 
delicate groove in 


form of a 
the nar- 






























has been developing his system at Bloomfield, N. J., 
where he maintains an experimental laboratory. 

The recording of sounds by photographic means is 
done in many different ways, and the truth of the 
matter is that today there are inventors at work on 
this same method in the United States, England, 
Sweden, France, Germany and even far-off Japan. The 
method is followed out with various 
modifications, but in its main es- 
sentials it remains the same, The 
motion pictures are made in the 
usual manner, either on standard 
film or on film of a larger width. 
The sound record is made alongside 
the motion picture “frames.” The 
film moves intermittentlyv—frame by 
frame—through the motion picture 
camera mechanism, and continu 
ously before and after. While it is 
moving steadily the sound record is 


made, For this purpose the sounds 
to be registered are gathered by 


sensitive microphones, which modu 
late or vary an electric current ac 
cordingly. This modulated current 
is brought to the fine wires of a 
string galvanometer—a device con- 
sisting of fine wires placed in a 
powerful magnetic field, so 
that the slightest current 
flowing through the wires 
causes the latter to warp. <A 
powerful beam of light is pro- 
jected through the galvanom- 
eter strings and on to the 
sensitized motion picture film. 





of the talking picture partner- 
ship stands as it is, without 


change of any kind. It must table. 
be combined with some form 
of sound record. All of the 


earlier attempts made use of 

eylinder or disk type phonograph records. An 
orate form of motor drive and governor served to keep 
the phonograph record in more or less perfect step with 
This synchronizing device has 
the greatest hecuuse the 
inntintained if the screen results 
The projector has to be 


elab- 


the picture projector. 
presented 
step must be perfectly 
ire to be at all convincing. 
located in a fireproof booth at the rear of the theater, 
while the phonograph must be located near the screen 
so that the will from the same general 
direction as the images are supposed to 
them. 

As originally produced, the film and its accompanying 
sound record are of the same length and can be kept 
in step with a synchronizing device. But 


suppose the film is damaged 


always problem, 


which 


sounds 
issue 


successful 


A powerful beam of light is concentrated on the mirror, the 
moving film through a suitable optical system. 


Recording a speech on a motion picture film by means of the Pallo-Photo-Phone 


The voice waves cause the vibration of a tiny mirror placed at the small end of the trumpet or horn at the left of the 
latter reflecting the fluctuating beam on to the or 


This is the recording device 


row margin of the usual motion picture film, so that 
the pictures and the sounds, being carried together on 
the same support, must maintain absolute synchronism. 
Another inventor introduced a different kind of phono- 
graphic record in the form of little irregular nicks 
along the edge of the motion picture film, these little 
nicks being the latent sound values. Still another inven- 
tor introduced a tiny steel wire, imbedded in the film 
material and carrying magnetic impressions correspond- 
ing to the sound values. This wire, when passed through 
suitable mechanisin, causes modulated currents to be set 
up and these currents, in turn, operate a loud-speaker 
which gives forth the original sounds. This magnetized 
wire acts in the same manner as the magnetized steel 
wire or disk of the well-known Poulsen telegraphone. 


Then, according to how much 
how little the wires are 
warped by the current flowing 
through them, more or 
shadow falls on the film which 
registers the results. Thus the finished sound record 
resembles the teeth of a saw, or the characteristic 
“peaks” of a statistician’s graph. 

For exhibition purposes, the film is passed 
through the projector and sound reproducing device. 
The film goes through the projector mechanism inter- 
mittently, frame by frame, and steadily through the 
sound-reproducing device. A beam of light 
through the sound record, and the varying degree of 
shadow, falling on a_ light-sensitive. cell, 
current of fluctuating strength to pass through a cir- 
cuit which includes loud-speaking devices. Lauste has 
made use of selenium for his light-sensitive cell, which, 
well known, varies its electrical conductivity 
according to the amount of light falling on its surface. 
However, thiS mineral is 
somewhat sluggish in its re- 


less 


same 


is passed 


euuses a 


as is 





and, in its repaired condition, 





is more or less shortened? 
Then the picture record and 
the sound record are no 
longer of the length, 
and some means of shorten- 
ing the sound record must 
be carried out to make it 
match the film record 
more, When = phenograph 
records are being employed, 
it is virtually impossible for 
the record to be altered, par- 
ticularly by the usual mo- 
tion picture’ theater per- 
sonnel. And motion 
picture film is often torn or 


same 


once 


itself. 


since 





affirmative claims, we think not. 


from that of the spoken play. 


ECHNICALLY, talking pictures musi soon become a success. Workers in this field have 

such a splendid array of devices at their command—loud-speakers, amplifiers, tone purifiers, 

electrical filters, photo-electric cells, and so on—that it is safe to count upon the early ap- 
pearance of a combination which will give perfect talking pictures. 
pictures are possible and probable, will they supplant the present silent pictures? Despite all 
The bald truth is that the present screen play is based on the 
silent drama technique; it tells the story by action and suggestion rather than by dialogue, now 
given in the form of titles. [t has a wonderful appeal to its audience—an appeal entirely distinct 
It is in no wise an imitation of the spoken play; it is a thing by 
Why, therefore, replace it with a more or less realistic imitation? Our belief is that the 
talking picture has great possibilities in many directions, but as a factor in the motion picture field 
it must not be taken too seriously—THE Epitor. 


But admitting that talking 


light variations, 
sluggishness is 
often sufficient to interfere 
with successful results. 
More recently, workers in 
this field have developed 
other types of so-called 
photo-electrie cells which are 
said to be sufficiently sensi- 
tive yet far more responsive. 

Among the many talking, 
pieture systems row in 
course of development is the 
Pallo-Photo-Phone which is 
being developed by C. A. 
Hoxie of the General Elec 


sponse to 
and = that 














tric Research Laboratories 





broken in actual use, neces- 
sitating a new arrangement 
in which several “frames” have been left out, this is a 
most serious objection to the combination of a phono- 
graph record and a film. 

Aside from the difficulty of permanent and positive 
synchronization, the phonographie method of recording 
sounds for talking pictures leaves much to be desired. 
There is the seratching sound of the steel needle or 
jeweled stylus, which cannot be avoided and, if any- 
augmented when the sounds are 
Furthermore, the usual 


tuing, is enormously 
amplified to fill a large hall. 
phonographie record is not as realistic as it might be, 
and little can be done to make it more realistic so long 
as we keep to the present broad principles. The phono- 


All in all, it is pretty well admitted today that any 
successful system of talking motion picture must com- 
bine the sound record and pictures on a single film; 
any other plan only leads to trouble. 

What appears to be the most promising method of 
combining sound record and pictures on one film is to 
record the sounds photographically at the same time 
and on the same film as the corresponding motion pic- 
tures. This method was worked out many years ago by 
Eugene Lauste,a Frenchman, then residing in England, 
where his talking pictures were exhibited with marked 
success. A description of the Lauste system appeared in 
our columns some four years ago. More recently, Lauste 


at Schenectady, N. Y.  Fol- 
lowing the present practice, it combines motion pictures 
and sound records on a single film. In this system the 
record is made by causing the sound waves to produce 
vibrations on an exceedingly minute and very delicate 
mirror. A beam of light reflected by this mirror strikes 
a photographic film which is kept in continuous mo- 
tion. The film when developed shows a band of white 
with delicate markings on the edges, which correspond 
to the sounds which have been recorded. On 
of the exceedingly small size of the mirror, its low 
inertia, and so on, it is possible by this means to pro- 
duce a sound record which apparently includes the 

(Continued on page 71) 


account 
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Revenue Loss of $8,000,000 Through Lack of a Proper Statutory Definition of Net Tonnage 





$8.079,601.66 in 
1921, during ap 
proximately seven years of operation, due 
to the fact that a former 
Attorney General has prevented the appli- 
cation of the rules of measurement 
signed to fix the tonnage of vessels for the payment of 
transit tolls. This resulted in an annual 
loss of over a million dollars and an average monthly 
loss of almost one hundred thousand dollars. The total 
amount collected for tolls during the calendar year 1921 
aggregated $10,325,718, and the amounted to 
$2,045,357.14 for the same period. 


HE Panama lost 


Canal 
tolls up to 3 


December 31, 


decision of a 














de- 


has average 


loss 


By Crede Haskins Calhoun 


gave the President authority to prescribe tolls and 
rules of measurement contained this limitation: “When 
based upon net registered tonnage for ships of com- 
merce the tolls shall not exceed one dollar and twenty- 
five cents per net registered ton.” The President fixed 
the tolls at “one dollar and twenty cents ($1.20) per 
net ton—each 100 cubic feet—of actual earning 
capacity.” Naturally the limitation applied to tolls not 
to tons, and to tons as defined by the Panama Canal 
rules for measurement. Certainly a law authorizing 
a system of computing tonnage and collecting tolls on 
that refers to tonnage without 


vessel 


computation when it 


uncollectible excess up to the end of the past year has 
amounted to over $8,000,000. 

This has virtually resulted in a subsidy or bonus to 
all vessels using the Panama Canal and, unfortunately, 
American vessels have not received so large a share 
of this gratuity proportionately foreign vessels. 
According to a report made by the Marine Superin- 
tendent of The Panama Canal in 1919: “The aggre- 
gate ‘United States equivalent’ net tonnage of 50 
foreign vessels, whose Names were selected at random 
from the Panama Canal files of transited vessels, was 
found to be 20 per cent less than their aggregate ton- 
nage of actual earning capacity as deter- 
mined by Panama Canal rules. In the 


as 








The Panama Canal rules for admeas- 
urement of vessels as drafted by Profes- 
sor Johnson, of the University of Penn- 


the President 
the 


that merchant vessels should be required 


sylvania, and approved by 


and Congress, are based on principle 


to pay tolls on their tonnage, so measured 


T is high time that the taxpayers of the country were made acquainted 
with the amazing facts which are set forth in this article by Mr. 
Calhoun, who writes from Balboa in the Canal Zone. 
have the greatest Federal work ever undertaken in the history of this 


Here we 


case of 50 United States vessels similarly 
selected the difference was 14 per cent.” 
From which it can be seen that American 
vessels are getting a subsidy of 14 per 
cent of their tolls whereas foreign vessels 
average a subsidy of 20 per cent of their 


as to express their actual earning ca- Republic, which is being steadily “‘milked’’ to the extent of no less than tolls, 

pacity. To do this it was necessary to two million dollars a year, and all for the want of a simple legislative In a comparison of 23 vessels of various 
include deck loads and spaces used for enactment which could be passed any day,and without any possible ques- nationality, in which the percentage of 
carrying cargo not generally included as tion as to ils propriety. We commend this article to the careful reading Panama Canal “net tonnage” over United 


cargo space in existing rules of measure- 
ment, 

Expert opinion approves the rules estab- 
lished for the Panama Canal and the 





of the taxpayer, with the suggestion that he impress upon his representa- 
tive the need for immediate action in the matter.—THE EpiTor. 


States “net tonnage” is given for all com- 
mercial ships using the Canal in the cal- 
endar year 1920, we find that the general 
average of all vessels is 21.4 per cent, and 














that the two highest averages are those 





Commissioner of Navigation wrote at the 
time the rules were formulated: 
. The system of measurement which has been 
prepared by Prof. Johnson for the Panama Canal is 
the result of careful study and investigation, and of 
extended conference with the most competent authori- 
ties in England, Germany and France. It is without 
doubt the most exact application of the scientific prin- 
ciples which should govern the subject, yet prepared.” 
The term “net tonnage” as applied to a ship, is sup- 
posed to represent the space remaining for cargo, after 
deductions have been made from the gross tonnage for 
space used by power plant, bunkers, crew's quarters, 
and is presumed to represent the true earning or 
However, net 


etc., 
earrying capacity of a ship. 


specification or qualification, means the tonnage com- 
puted by the rules of measurement it authorizes. 
Nevertheless, the Attorney General ruled that the 
term “net registered tonnage” as used in the Panama 
Canal Act did not mean “net registered tonnage” as 
measured under the special rules provided for the 
Panama Canal, but must be interpreted to mean the 
net tonnage of a vessel as measured under the rules 
prescribed by the statutes of the United States. This 
has made it necessary to measure or check the meas- 


urement of every vessel transiting the Panama Canal 
along two distinct lines to determine its Panama Canal 


of the Peruvian and Chilean register with 
respective percentages of 62.3 per cent and 52.6 per 
cent, over United States “net tonnage,” while the per- 
centage of British vessels is 23.1 per cent, and British 
vessels ranked next to United States in the number 
of canal transits. Chile and Peru had 79 and 78 ves- 
sels, respectively, that made the transit of the Canal 
during that year. While this devious application of 
the measurement rules favors practically all ships, it 
favors foreign ships to a considerably greater extent 
than American ships. It is a subsidy, uneven in appli 
cation and unfair as to competition, that has not been 
voted by Congress; yet it is represented by money that 

should be collected and turned into the 





determined by rules of meas- 


nations 


tonnage as 
urement of 
widely, due to 
and to careless application and the ability 


has varied 
the rules 


various 


the looseness of 


of constructors to build and design ships 


that would give the minimum of “net 
tonnage” and the maximum cargo ca- 
pacity In the computation of net ton- 
nage in accordance with the rules of the 
various nations, no two countries wouid 
cive a vessel the same net tonnage, and 
the application of the rules of any nation 
by two boards of admeasurers to the same 
or similar vessels does not often give the 
sume result. 

As an illustration of this, the Marine 
Superintendent of The Panama Canal 
ealls attention to the following case: “An 
illustration of the vagaries of the United 
States rules is cited in the cases of the 
steamers ‘Western Tlope’ and ‘Westpool.’ 


These vessels of recent construction, Possess 


practically identical characteristics and 
earning power. They were measured at 
the same port (Seattle, Wash.), although 


The ‘Western 
assigned a net tonnage by 
United rules 638.54 tons in 


by different admeasurers. 
Ilope’ was 


States excess 








United States Treasury, but is not, due to 
the decision of an Attorney General. 
There are American ships on the same 
trade routes in competition with British, 
Peruvian and Chilean yet the 
Americans pay 4 per cent more tolls than 
the British, 43.2 per cent more than the 
Peruvians, and 33.5 per cent more than 
the Chileans. 

Ever since the decision of the Attorney 
General rendered in 1915 there 
been legislation before Congress designed 
to correct this condition that greatly in- 
creases the difficulty of measuring ships 
at the Canal, and collecting tolls; 
unfair discrimination, unbalances compe- 
tition, and costs the Government millions 
of dollars; yet to date no results 
been obtained. A law of ten lines will 
stop this leak and it should be 
without delay; certainly so that 
Canal can start the next fiscal year, be- 
ginning July 1, 1922, on a basis that will 
be fair to the ships of all nations and will 
the collection of all the 


vessels, 


was has 


causes 


have 


passed 
the 


make 
tolls earned. 


possible 


Radio Reference Lists 
YOR the past two years the Bureau of 








of that of the ‘Westpool,’ amounting to 
about $800 in tolls per canal transit. By 
Canal the differ- 
net tonnage as between the 
vessels is less than one ton,” concludes our authority. 

The first hitch in the method of admeasuring vessels 


Panama measurement, 


ence in two 


at the Canal came as a result of a protest against 
adding deck loads to the net tonnage for the payment 
of tolls. This resulted in a wholly unexpected and 


highly technical decision of the then Attorney General 
that has brought about the practical nullification of the 
Panama Canal rules and the substitution of the United 
States rules. This decision was rendered early in 1915 
and it is responsible for the losses mentioned in the 
first paragraph of this article. 

The law, known as the Panama which 


Canal Act, 


An example of the deck loads that are carried through the Ca 


paying toll 


tonnage or actual earning capacity and its “U. S. 
to the United 


equivalent” or “net tonnage,” according 
States rules of measurement. 
The procedure at the Canal has been to maintain 


tolls at the rate originally established by the President 

$1.20 per net ton of actual earning capacity deter- 
mined by the Panama Canal rules of measurement—so 
applied, however, that when the product of the tonnage 
thus determined multiplied by $1.20 exceeds the sum 
obtained by multiplying the net registered tonnage, 
determined by United States rules, by $1.25, the excess 
As already pointed out, this 


amount is uncollectible. 


nal without 


Standards has prepared a_ semi- 
monthly report listing references to im- 
portant articles of professional interest to 

engineer appearing in current periodicals. 
Owing to the fact that this was a mimeographed re- 
port and could not be issued in very large numbers, 
its distribution was quite limited. Recently, owing 
to the greatly increased demand for these lists, it was 
decided to publish them monthly in the Radio Service 
Bulletin of the Bureau of Navigation, Department of 
Commerce. As this is a regular publication which 
may be obtained on a subscription basis at 25 cents 
per year from the Superintendent of Documents, Wash- 
ington, D. C., the list of references will now reach a 
much larger number of persons interested. 
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Appearance of the targets in the eye-piece when the lens has been completely and accurately analyzed (left), and when typical errors of focus are present 


Research and Spectacles 


The Lensometer, for Measuring the True Power of Ophthalmic Lenses 








By Charles Sheard, Ph.D. 


Research Laboratory, American Optical Company 


The lensometer may be used for determining the true 























ss) EARLY everyone knows that, when eyes” eye is held exactly in the principal focal plane of the 

© | are examined for defects of vision, test standard lens H so that the distance « from this point effective power or back focal length of any lens or 
lenses have to be used as a part of the to the image of the target is given by the well-known combination of lenses in which the spherical power 
routine examination. The final prescrip- optical equation, 27’ — f?, where 2’ is the distance of does not exceed 20 diopters, plus or minus, and in which 
tion as determined by the examiner has the target from the other focal plane of //, and f is the the evlindrical element is not in excess of 8 diopters. 
to be made up in either eyeglasses or equivalent focal length of the standard lens H. In addition, the instrument carries devices for finding 
ectacle lenses. The science of ocular testing has Changes in « or 2’, which are uniform for every the optical center, spotting or marking this point as 
aunged considerably in the past 25 years, and, with diopter change of power, can therefore be converted well as the axis of any cylindric element present, and 
e increased accuracy in permits the getting of all 
ie methods of correcting optical data with reference 
he errors of vision, has Cc E to any ophthalmic lenses al- 
ome marked progress in the A B D a . H JKL M ready mounted in a spectacle 

nufacture of ophthalmie \ /| TA : y ([(\ , a" frame or in eyeglass form. 
enses. Our grandmothers : TH HH ee { ak 1 eee TIP The lensometer is. there- 
nd grandfathers and many J pe lessee som \ NAY) re ancien ont ales fore, a universal instrument 
our mothers and fathers pol Proven ah \, \ positioninc STANDARD AUXILIARY tone ayes which is of inestimable ser- 
re lenses which were bi apie soapa LENS CYL. LENS vice to optical manufactur- 
nvex or biconcave in form OBJECTIVE . SPHERICAL ers, to those examining and 
These lenses have surfaces OPHTHALMIC TARGET testing eyes, and to those 
hich have the same curva LENS filing optical prescriptions. 
re Cm each mde. es The optical details of the lensometer. For reference letters see the text _ eegreageerr per re ne ast 
time in optical history the 


trength of any lens depends 
curvatures given to For 
plus 3 diopter lenses, which might 


pon the the two surfaces, 
nstanee, a pair of 
ve been used by our fathers as reading glasses, were 
und with a plus 1.5 diopter curve on each side. But 


poor field of vision and the 


ch forms of lenses have :¢ 
earer is compelled to look through the center to get 
In modern times meniscus lenses, hav- 
that of a new 


e best vision. 


g a eross-sectional shape similar to 
oon, have come into general use because of the greater 
These later 


account in 


nd wider useful field of vision obtainable. 
have made it take into 
ns manufacture both the character of the curves used 
nd the thickness of the lens. The true powers of 
ese lenses cannot be obtained by the methods devised 
An instrument 
r quickly and the effective 


ower of any spectacle or eyeglass lens, as well as for 


rms necessury to 


nd used by the opticians of years ago. 
accurately determining 


determining the true effective power of any combination 
of such lenses as used by the refractionist in his ocular 
esting, has been recently devised by EK. D. Tillyer and 
Massachusetts, as the result of 
work. The spectacle- 


Southbridge, 
iny months of experimental 
earing public is therefore insured of accuracy in the 
ling of prescriptions and in the duplicating of broken 


others at 


nses through the use of the lensometer. 

The lensometer in its present form reminds one con- 
of a microscope. The details of the optical 
the instrument are diagrammed. The 
light M is an electric lamp and this illuminates two 


derably 


rts of source 


rgets, one of which K is used for measuring the 
iherical and the other ZL, for measuring the 


power 
lindrical power. These targets are movable by means 

two wheels at the side of the instrument. By the 
ovements of these wheels the images of the two tar- 
ets can be brought into proper focus at the eye-piece 
-PD, accomplishing the same effect as is obtained in 
The lens to be ex- 


e process of focussing a camera. 
the lens may 


nined F is held in a suitable carriage; 

anything from an uncut lens to one mounted in a 
ectacle frame. 

The positioning tube @ is so adjusted that the sur- 
ce of the ophthalmic lens / which comes next to the 


into suitable dioptric values upon the wheels actuating 
the targets. 
Some of seen 


images of the targets in the eye- 


One of these four views, the first 


the 
piece are illustrated. 


(at the left), shows how the targets appear when the 
lens being examined is completely and accurately 


analyzed. The second shows that the sphere is out of 
focus and no cylinder is present. The third shows the 
but the eylinder out of and off 


foeus, focus 


sphere in 


axis a few degrees, The last figure shows the sphere 
out of focus, with the eyvlinder out of focus and off 
axis as well. 

















Genera! view of the lensometer 


measurement of the effective or true correction power 


of ophthalmic lenses, 


Novel Means of Testing Levers 

Standards has devised a means 
work one weight can be made 
ten. This is of importance in con- 
standardization of testing 
throughout 


Bureau of 
certain 


HE 

whereby in 
to do the work of 
nection with the machines 
used in the various the United 
States, and which now play a fundamental part both 
in the manufacture and structural materials. 
These testing machines are standardized by means of 
rating levers, but themselves can 
be used they must be Experience with 
scales and levers of all kinds has demonstrated that if 
they are to give dependable results they must be tested 


laboratories 


sale of 


before these levers 


ealibrated. 


under full load conditions. These rating levers are 
large-capacity, high arm-ratio members which would 
ordinarily be very difficult to test under full load con- 


ditions. The very heavy load which is required on the 
short arm is not available, except in possibly one or 
two laboratories in the United States, and even in these 
laboratories its application would be attended with 
considerable difficulty. 

In the new scheme which has been 
unnecessary to furnish a greater amount 
than are employed in the regular use of the levers in 
standardizing testing The levers are 
nected in a certain way, and the arm ratio of the com- 
bination is determined. The levers are then inter- 
changed and the arm ratio experimentally determined 
as before, and from the two the arm ratio of 
the individual levers can be derived. 

The devised for combining the 
several advantages, In addition to bringing a full load 
pressure on the knife-edges, the lever are main- 
tained parallel, and the assembly is such that the dif- 
ficulties of securing a structure adequate to support 
the levers while being tested are reduced to a minimum. 
A general description of this method has been prepared 
for immediate reference as Technological Memorandum 
No. 101. 


worked out, it is 
of weights 


machines, con- 
results 
scheme levers offers 


arms 
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The Fight to Conquer Old Age 


The Rejuvenation Theory and the Results Achieved from it by Steinach 

















CIENTISTS are the greatest of all skeptics. 

They refuse to believe until they are 

shown every detail of a new discovery. 

And when a scientist hits upon an idea 

that has been baffling the world since 

Adam’s birthday, and maintains that he 

has discovered a way to restore vitality to old and to 

prematurely old persons, the entire scientific world 

swarms about his ears and ridicules a man whose 

decades ‘of research work ought to enjoy at least a 

scientific reception, No modern scientist has been so 

ridiculed and punned against in the press and by 

physicians as Professor Steinach, He is falsely accused 

of claiming that he has discovered a way to make 

people young Professor Steinach would be the last 

n to maintain that point of view. 

lLiowever, his experiments « ts and on guinea pigs, 

which resulted in making old animals of both sexes 

fertile after they could no longer reproduce them 

selves, are autheniic. Fortified with innumerable sue 

cesses in this field, he has applied his operations to 

human beings who have become old before their time. 

\t the present time, the Steinach operation is being 
performed in many parts of Europe and America. 


The effect of the Steinach operation on human beings 


is not as rapid or a* pronounced, in most cases, as 
upon animals. In the case of persons, it is too soon 
to measure the value of the operation. In the first 


place, man is so much more complex a psychic creature 
than the smaller animals upon which Steinach experi 
mented, that than merely 


exercise greater influence upon him. Besides 


chemical ones 


in guinea 


other 


causes 


pigs, results can be tabulated very rapidly, for the 
pigs multipiy rapidly and voluminous data may be 
obtained upon them in a comparatively short time 

In Professor Steinach’s Institute in Vienna, he him 


By Jerome Lachenbruch 


self examines all persons desiring to undergo the opera- 
Some he admits to the operating room; others 
that the operation cannot aid them. 
successful operations have been performed 
have old their time, 
either through overwork or through illness, such 
tuberculosis, or through war wounds. 

In the field of large animals, several operations have 


tion. 

tells 
most 

upon men who 


he 


The 


openly 
become before 


as 


been performed, the success of which suggests an eco- 
nomie application of the Steinach operation. Several 
famous horses, used only for breeding purposes, have 
undergone the Steinach treatment and have had their 
reproductive function restored. The operation has also 
been used by sheep breeders with success. 7 
Professor Steinach’s researches are based on the idea 
that old age and premature old age are nothing more 
than a change in the chemical secretions of the ductless 
glands. These glands and their inner secretions are 
known with degree of definiteness; and it has 
been firmly established that they affect the growth and 
the vigor of the body and of the mind. The best known 
this type are the thyroid, which stands in a 


some 


glands of 


cause-and-effect relation with the growth of certain 
organs; the pituitary, upon the proper functioning of 
which depends the growth of the skeleton and the 


the adrenal, the 
energizes the 
and the 


healthful condition of the nerve cells; 
which enters the blood and 
body to sudden demands made upon it; 
gonads, the reproduction glands. 

weaken with age. Steinach 
sought way to utilize the fluid of 
the reproductive organs to stimulate the other ductless 
renewed activity His first discovery was 
was possible to segregate the two functions of 
that of producing seed and that of supply- 
Ile that if he removed the 


secretion of 


meet 


Professor 


life-giving 


These glands 


Some 


glands to 
that it 


the gonads, 


ng vital fluid. found 


testicles from a male guinea pig and transplanted thei, 
into the muscular tissue of the animal, the guinea pi. 
would lose its reproductive ability, but would otherwis 
retain its normal functions. In other words, the tran: 
planted testicles continued to secrete the life sustainin 
fluid, which entered the blood stream, circulate! 
through the body and reinvigorated all the other duc 


less glands. The next step was to try this experimen 


on an old normal rat. Here, the rat was not only i1 
vigorated, but its lost reproductive function was re 
stored. The cells, then, that create the invigoratin 


fluid, are the centers of this rejuvenation phenomeno! 
These are called the Leyden cells and are located i 
the reproductive organs between the seminal canals. 
After Professor Steinach had this far in hi 
researches, he tried his now famous operation on a rat 
This consists merely of cutting the seminal cord on on 
side, and binding the loose ends firmly. The testicle 
thus separated from the testes, remains in its norma 
position. What happens is that on one side, the littl 
seminal canals shrink and leave interstitial 
These are now filled out by a rapid enlargement of th: 


gone 


spaces 


Leyden cells, which begin to produce fluid at thei 
youthful rate. This is absorbed in the blood strean 
und eventually invigorates the other glands in th 


body, and finally the remaining reproductive gland. In 
many the patient again fertile. Cer 
tainly, the operation has restored to wor 
to many men who had never hoped to work again. 


becomes 
the 


Cuses, 


power 


The application of the Steinach theory to humm 
beings has resulted in many men who have becony 
prematurely old being restored to a vigorous middl 


His discovery does not mean that we shall neve 


age. 
have to grow old; but it does mean that unnatural ol 
age can be alleviated. It is a disease, and Steinach: 


believes he has found a way to cure it. 


Apparent Death and Resuscitation 


A Discussion of Causes. Symptoms, and Methods of First Aid 


the cat and its nine 


cme HE OLD adage of 


lives is 





applic able to humans 


sotnetimes 


=| as well. A man is not always dead, when 

x: he appears to be so. There are many fac 

iste ee | tors which can bring about so-called ap- 
— parent death. The knowledge of these 


suspension 
of primary 


the temporary 
thereby 


and the means of overcoming 
of function resulting 
importance. 

Death takes place through cessation of 
action, stopping of respiration, or through 
sion of certain vital centers in the central 
system. These three functions of the body, which are 
essential to life, are so inter-connected in the body com- 
plex that the functioning of any of them cannot be 
interrupted for any great length of time without serious 
results. We can all stop breathing for a certain length 
of time, and there has been known one case at least of 
stop his heart beating for 
the functioning of the 


bodily are 

the heart 
the suspen 
nervous 


a man who could voluntarily 
ubout 20 seconds. Cessation of 
nervous system centers even momentarily is not known. 

The causes which can produce apparent death are: 
Poisoning with such substances as morphine, opium, 
veronal, belladonna, hydrocyanic acid, chloroform, etc. ; 
the breathing of such chlorine, 
carbon dioxide, carbon monoxide, illuminating gas, and 


gases, as 


irrespirable 


others: drowning. hanging, strangling, freezing, suffo- 
eation: shock by a strong electric current or by light- 
ning: loss of much blood; going without food for a 
long time, perhaps in conjunction with cold; violent 
<pasms or fits as in epilepsy ; overlong delivery at child- 
birth, known as blue and white apparent death; 
hysteria and eatalepsy: cholera and other exhausting 
sickness; severe body strain. The action of any one of 


interfering with 


these causes may produce death by 
the normal operation of the heart, lungs and nervous 
svstem. It is only necessary for one of the trio to be 


affected for apparent death to occur, as the connection 
hetween them in the intimate that when 
the normal operation of one is impaired or stopped for 


hody is xo 


By Ismar Ginsberg 


even a short period of time, the others are affected 
similarly almost instantaneously. 

There are, of course, certain victims of apparent 
death who come to life again without any external aid. 


Among these may be mentioned principally cases of 
apparent death caused by poisoning with morphine, etc. 
However, in the great majority of cases help is re- 
quired to prevent apparent death from becoming abso- 
lute death. What strikes the layman first in a 
of apparent death is cessation of breathing, and as it is 
not always possible that a skilled physician be present 


case 


at each case of such death, it is important that all 

laymen know exactly what to do on such occasions. 
Artificial respiration is most used at the present 

time, as the sovereign method of combating the ap- 


parent death which is caused by poisoning with various 
narcotics and alkaloids, by asphyxiation with gases, by 
drowning, hanging and also in the. special case of the 
new-born babe. The freeing of the confined air pas- 
sages in the lungs by the introduction of sharp liquids, 


such as strong vinegar mixed with finely powdered 
pepper and stinging nettle seeds, or through the 
blowing of sharp materials, such as snuff, into the 


nostrils were common methods in times past. Today 
numerous methods of reviving apparently 
and are divided into two large 
first includes those methods in 
which artificial respiration is induced by the aid of 
instruments and apparatus, and the second class in- 
cludes those methods in which no apparatus is used. 
It is claimed that, cases of apparent death being of 
rare occurrence that the apparatus used for re- 
vivification is but resuscitation with the 
aid of instruments and apparatus is the more unreli- 
able of the two. For it may happen that the apparatus 
is out of order due to infrequent use, and then, if 
through ignorance it were not possible to apply the 
other method of resuscitation, the patient would be 
lost. While there does not not seem to be any reason 
why this apparatus cannot be kept in proper condition, 


there 
dead 


classes, 


are 
people, these 


The 


class 


such 


used seldom, 


it is stated that the quickest, safest and most reliabl 
method is that using no instruments. 

There two different principles whether instru 
ments are used or not. According to the first principl 
force is applied externally to the thorax and this i 
actuated in similar manner to natural breathing. It 
is artificially distended so that air is sucked in, and 
then squeezed together so as to expel the air. The 
latter operation can performed automaticall) 
through the elastic reaction in the lungs and thorax. 

According to the principle breathing is in 
duced by actuating the lungs themselves. During the 
process of inhalation air or oxygen is forced into the 
lungs, while in exhilation the air or oxygen is sucker 
out of the lungs by suction pumps or through the 
natural elastic reaction of the chest cavity. 

The thorax method fills up the lungs with air with 
out directly actuating them, while the second or lung 
method subjects the walls of the lungs and the thorax 
as well to active distention. It is evident that the lung 
method is directly the opposite of natural breathing 
and consequently it is unphysiological in nature. ‘This 
brings up the question whether the use of the pulmotor 
is justified, whether the use of this apparatus in forcing 


are 


be 


second 


air into the lungs and sucking it out again by me 
chanical means is harmful! to the subject. 
From an examination of cases of apparent deat} 


due to suffocation, the essential feature of which is the 
deprivation of the body of sufficient oxygen to perform 
its natural functions, it appears that this non-physi- 
ological or pulmotor method of artificial respiration is 
not only unharmful but absolutely life-saving in its 
action, as long as the nervous centers controlling the 
respiratory organs of the body are still capable of being 
stimulated into action. If they have lost this power, 
then it makes no difference what method is used: they 
cannot be brought into action again and the victim is 
definitely dead. The use of an excess of oxygen does 
no harm, as under normal conditions arterial blood is 
almost completely saturated with oxygen anyway. 
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Mechanical Packaging of Foodstuffs 
rgvilERE are many cases where machinery can be 
| utilized with advantage for preparing foodstuffs 
i units of economically marketable size. We show 
ree such devices, two of which are applicable only 
1» butter and the third to fruits, vegetables and 
The first 
iil does not 





for butter merchants 
field of household 


device is intended 


come within the 


1 then @ 


ea pic devices at all. Many customers prefer their butter 
erwis the form of prints, and 60 per cent of the butter 
trans. § id in New York City retail stores is thus pre- 
ainins § rapped. In the large dairies and in the establish- 
ulate! ents of the commission men much of the work is 
* duc ne of converting the butter from the bulk to the 
riment 9 ‘int form. This work is done with the aid of 
ily in-§ electrically operated cutters, Formerly a table press 
as re us employed, but this process was too slow. The 
rating § vice shown is adapted to use by the average dealer 
nenon. § 1 dairy products. The machine shown can produce 
ted in § rints of one, one-half or one-quarter pound direct from 
ils. ; e butter of the firkin. The prints are perfect in shape 
in hi id the weight is always the same, as means is pro- 
a rat ded on the handle to adjust the size according to the 
m on ensity of the product. When the butter is very hard 
sticl cold weather the mold of the machine may be 
ormal § unged into a pail of lukewarm water to facilitate 
litth @ the molding and the release of the print. The instru- 
paces. § ent is then driven by hand directly into the firkin of 
of the § butter for a short distance. A wire then traverses the 
thei entrance to the mold, at right angles, separating the 
rean hutter in the mold from the main mass in the firkin. 
mn the his permits the instrument to be withdrawn with the 
d. tb print, which is ejected by operating a plunger. When 
Cer- § half-pound prints are desired the cut-off wire is dupli- 
wor ' ited at the center of the mold, so that when it is 
in. ) tinally ejected the butter is in two half-pound prints. 
unial lor quarter-pound prints a stationary central wire is 
COTM dded, which divides the two half-pound sections longi- 
riddls tudinally as they emerge from the mold. With this 
neve machine no butter is lost and the prints are always 
al ol fresh, 
inachi Those who conduct hotels, restaurants and boarding 
ouses early discovered that the common butter plate 
aus wasteful if nothing is said of the sanitary aspects 
of the matter. The little device shown is a great im- 
} provement over what has gone before, and is so rapid 
that notwithstanding the fact that it is operated by 
und it can be made to produce 1000 patties of butter 
1 ohne minute, but not, of course, in the hand of a 
ovice. The butter print is opened up on its own 
rapper and without further handling it is divided up 
nto patties. The machine is forced over the print of 
itter (which still lies in its own wrapper). The 
indle is then thrown, actuating a “cut-off wire 
liabl hich divides the prints that have been formed by 
ie wire-grid so that one-half of the patties have been 
stru rmed from one-half of the print. The machine is then 
ipl reed down over the metal base shown at the right 
ie { hich cuts the remainder of the patties from the lower 
, J alf of the print. The upper and lower half adhere 
and during the entire time required, but they can be easily 


eparated for use on the table. The wires are made 


No. 8 tinned music wire and are so arranged in their 
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Left and center: 


Cutting butter patties without handling. 


Right: Eee and vegetable slicer of similar design 


Making individual servings of food without handling 


ating kitchen tool to work and the product is extremely 
uniform. Tin contraptions costing a few cents might 
answer for a few days, but the success of a device like 
this depends on heavy castings accurately machined 
which will give a life-time of wear. 


Inundated Sand Investigation 


HE Bureau of Standards has started an _ investi- 
gation to determine the feasibility of measuring 
sand for concrete in an inundated condition. With 


small additions of moisture to sand, the sand “swells 


that is, the volume occupied by a given quantity of 
sand increases, and this increase sometimes reaches 
an amount as large as 38 per cent of the original 

















Testing carpets and oilcloths in a revolving drum, 
where they suffer a year’s wear in a few hours 


tive answer to this question would mean the seiution 
of one of the most troublesome problems in the concrete 
industry. 


Thermomagnetic Analysis 
| ig any study of the physical properties of materials 
the effect of temperature is of great importance. It 
is well known that at a certain temperature ferro- 
magnetic materials lose their ferromagnetic properties 


and become very feebly magnetic. It is not so well 
known, however, that certain more or less abrupt 
changes in magnetic properties take place at lower 


temperatures during heating or cooling and that these 
changes are often indicative of structural transforma- 
tions in the material. The Bureau of Standards 
designed and constructed apparatus for the purpose of 
investigating these phenomena. So far as the Bureau 
is aware, little, if any, work of this nature has been 
done in this country, although valuable results have 
been obtained by this method abroad. The operation of 
the apparatus is now under investigation but it should 


has 


soon be available for study of the magnetic trans- 
formations taking place in ferromagnetic materials 


upon heating and cooling. 


Revolving Drum for Testing Floor Covering 
HIS revolving drum subjects samples of floor cov- 
ering to all the hard knocks that the material would 

receive if actually placed on a floor. Samples of the 

floor covering are tacked to the internal circumference 
of the drum. Pebbles of Belgian flint, some sand and 

a flat piece of steel are placed inside the drum. By 

running the drum for 14 hours the pieces of floor cov- 

ering under test receive the same wear that they would 
get if subjected to three to five years’ wear on an ordi- 
nary floor. 

The pebbles give the same results and wear as foot 


steps of human beings, and the piece of steel sliding 
along the surface gives the same wear as 4 person 
sliding on the floor covering. The sand grips the 
samples. 


Attempt to Measure Exposure of Dyed 
Samples in Actual Units of Measurement 
N going over the present method of determining 
whether a sample of fabric or yarn is fast to light 

















Theft ~ 
ically |! 
x. ' iountings that twelve different sizes of patties can and such tests as liwundering and acids, the result is 
s in- | Pe cut. volume. Conversely, the quantity of sand in a measure Usually expressed as “fair,” “poor,” and a few other 
y the | The third device is intended for slicing eggs, beets, of given size varies greatly with the amount of moisture general terms which are really no comparison at all. 
» the bananas, cucumbers, raw or boiled potatoes, peeled in the sand. This fact makes it difficult to insure Therefore, the Bureau of Standards has begun an in- 
icker upples, peeled tomatoes, carrots, ete. It not only the same proportion between sand and cement in vestigation to replace this unsatisfactory procedure 
the cuts faster than a knife but every slice is of the successive batches of concrete because the percentage by the use of definite units of measurement. 
sume thickness, which is of special value in the case of moisture in sand varies greatly from time to time. The program for carrying on this work consists of 
with of potatoes which are to be fried. The edges are not Preliminary investigations have indicated that if the measurements by the various commercial instruments 
vo frayed as when knives are used. The base plate like vessel in which the sand is measured contains sufficient now available and those specially designed. The in- 
oot ill the rest of the device except the wires is an alumi- water to submerge the sand, the same quantity of vestigation will, im addition, give some information 
lune | Um casting and the grooves are accurately milled out sand can be placed in the vessel regardless of the on the value of the commercial instruments for this 
vo x0 that the wires come down with proper alinement. quantity of moisture originally contained. particular test. The method consists of a selection of 
This The wires are tightened with a screw. In operation The investigation is to determine whether the mea- 2 large number of piece-dyed and yarn-dyed fabrics 
en the articles to be cut are placed as shown, and the top surement of sand inundated will effect uniformity in of various tones and colors, obtaining a spectral reflec- 
ite ‘wung down. The wires pass through the eggs, ete., the proportioning of sand to cement and consequently tion curve of the various materials. Samples are also 
wee nd into the slots provided for them. This is a fascin- uniformity in the strength of the concrete. An aflirma- put into various instruments for comparison before 
exposure. On a definite period of exposure, the 
—_ samples are taken in and similar tests repeated 
a throughout the course of six months. 
: the The interesting part of this investigation is in 
mm the use of an instrument, designed by the Weather 
_ Bureau and used at the American University 
apes where the samples are being exposed, which re- 
Lo cords the amount of sunlight with respect to its 
rn intensity rather than so many days of exposure 
oa and so many hours of sunlight. 
ton The investigation really embodies those meas 
: ‘. urements which are considered most accurate in 
Joes as: ‘ all parts of measurement. This work will probably 
* te - a a ee ee _———__... —_—_-_—_____- — a take eight to twelve months and will be available 
Device for scooping butter from the firkin and delivering it in pound or half-pound prints to all interested. 
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Recent Developments in Vacuum Tubes of Giant Size for Radio and Power Transmission 


_—/2 WAS in 1915 that the human voice was 
St hurled across three thousand miles of 
| / space between Arlington, in Virginia, and 
| Par in France. For this ambitious pur 
sy | nose, several hundred vacuum tubes were 
vo = employed at the transmitting end, because 


there was a definite limit to the capacity 


‘ n given vacuum tulx nd the only manner in 
which large volume ae ene! could be so ob 
Lined r radio telephone rposes, was by using a 
plu ] ot ul S 
But the main point in iis retrospective view is that 
the cuum tubes of that time, being little more than 


glorified electric lamps, were constantly 


This flow 
and its 


tricity, flows from the filament to the plate. 


takes place only when the filament is heated, 


magnitude is controlled by the grid. When such a tube 
is in operation a considerable amount of heat is gen- 
erated at the plate and must be taken care of in some 


heat-removing problem 
definite limit to the 


keep its 


Radiation the 


tubes, 


manner, solves 
in the small but 
a tube that can be depended upon to 


there is a 


size of 


temperature down in this way. 


Kxperiments made it clear that when a glass con- 
tainer is used to house the usual form of construction, 
a tube depending solely upon radiation to rid itself 
of surplus heat could only handle from one to two 


plate which, instead of being supported inside of a 
glass bulb, was in the form of a large metal thimble 
This thimble, which had very thin walls, was to le 
attached to the glass structure of the tube with 


vacuum-tight seal, and it was at this point in the prob 
lem that Mr. Houskeeper determined to carry further 
one of own discoveries made time before in 
connection with the sealing-in wires of small 
lamps used in telephone switchboards. He finally suc 
ceeded in making a perfect between the metallic 
and the glass parts of his giant tube. 


his some 


electric 


seal 





Indeed, it was stated at the 


burning out. 


time that the short-lived performance of 
the vacuum tubes, together with the large 
number required nt ome time made this 
method of communication far too expen 
sive and uncertain for everyday use. 

Let us skip the intervening years. We 
arrive at the present day, when hundreds 
of thousands of everyday folk are using 
little vacuum tubes in their receiving sets 
for the purpose of listening to the broad 


broadcasting sta 
2h0-watt 


The 


hO-watt or 


casting 


programs 


tions are using 





vacuum tubes for transmitting, with little 


and at a low 
ng with 


trouble cost. Certain ship 
vacuum tubes 


reliability 





stations are work 


the very essence of 


And 


Ww hich nre 


ind simplicity of operation, to cap 
the climax of vacuum tube development 
we are now confronted with 100-kilowatt 
tuhes and even 1000-kilowatt tubes—tubes 
which when used in single units deliver 


much radio energy as is employed in 
long-distance transmitting sta 

elaborate alternators 
switching gear, lu 


tanks 


tions Inste 


with a multiplicity of 


brienting facilities, water-cooling 
and whatnot, suljjected to all the wear 





nursing of all re 


ind-tear and constant 

olving machinery, we have a simple glass | 

tube of modest dimensions which does the 

worl in we aniet nd therougchly efficient 
anner More than tha this same tube 

may well come to replace the costly gen 


erntors now employed in our present-day 
electrical transmission systems, and may 
solve the problem of bringing electricity 


over hundreds of miles of transmission 
line. as recently outlined it these columns 
A vacuum tube not as large as an elec 


enfliices for the modest re 
amateur and radio 


than 


trie licht bulb 
quirements of the radio 


nevice Tt consists of nothing more 


light filament which is 


the usnal electric 
indescence by a storage bat 
the type 


fine | 


brought to ine: 
ary cell according to 


helix of 


tery or 
surrounding 
and a large 


as well as a 
wire known as the grid, metal 
known as the plate, which sur 
grid filament. The 


large vacuum 


lie surface 
and the 

use of a 
capacity. And now comes 


100) times that capacity 


rounds the 

hbroadeaster makes 

tube of 250-watt 
° 

a vacuum tube of 


tube measuring three feet 





a 1)-kilowatt 





As our accompanying illustrations show, the new 
water-cooled vacuum tube carries the filament within 
the cylindrical plate. This whole strue 

ture is placed within the copper anode 

and is concentric with it. Cooling water 


is circulated around the outside of the 
anode, and it is, obviously, necessary to 
guard carefully against any minute holes 
in the plate which would admit air or 
water vapor to the evacuated chamber 
To meet this exacting requirement, thim 
bles are being drawn from single disks of 
copper. 

The manufacturing of such a large tube 
has brought up a host of glass-blowing 
problems all its own. For one thing, the 
anode is so heavy that it is necessary to 
suspend it in gimbals while the tube seal 


is being made. Special devices have also 





been required to hold the filament-grid 
assembly in place while it is being sealed 
in. 


Pumping or exhausting these tubes pre 
| sented more difficulty. This was chiefly 
| on account of the large volume of occluded 


| sas contained by the metal parts. The 
pumping time was consequently pro 

| tracted. Frequently, dangerous warping 
of the internal structure would occur, due 


to the fact that during the exhausting 
process the tube elements are maintained 
at a much higher temperature than they 
are ever subjected to during operation 
By using a vacuum furnace and heating 
the parts to an extremely high tempera 


overcome, 


done 


ture, this difficulty was The 
vacuum furnace heating prior 
to the final arrangement and it was found 
that this method got rid of a large amount 
of the occluded Before the 
seal is made, the anode is preheated, and 
the filament grid assembly is pre 
heated before it is mounted on the 
glass This preheating greatly re 
duces the time required for the pumping 
process and produces a fine uniformity in 


wis 


gases, glass 
whole 
just 


stem, 


the product. 
In connection with the illustrations of 
the completed 100-kilowatt tube, some fig- 


ures may add interest. The copper anode 


is 14 inches in length and 3.5 inches in 
diameter. Tungsten wire is used for the 


filament. It requires a current of 91 am 
peres to heat the filament, and the power 
consumed in this manner amounts to 6 
kilowatts. Copper wire one-eighth inch in 
diameter is used for the filament leads 
and a special disk seal is employed where 








and from four to six inches in 
diameter. More startling 
vet larger tube, of somewhat different 
generiul one of 

of the usual broadcasting trans- 


and 


in length 
there is a 


form 


still 


for the sar work 


but 
1000 times the cam 


witty 


measuring a few inches in diameter 


man, 


mitter tube, 
standing as 


But let us 


high as a 
first, which is 
been dealing with 


giant 


start with the 100-kilowatt 


jump from what we have 
This new g 
Houskeeper and Dr. M. J. 


enough of a 


in evervday radio work iss-hbound 


has been developed by W. G 


Kelly in the Bell System Research Laboratory at the 
Western Electric Company of New York. There have 
been plenty of obstacles to overcome in the interval 
hetween the time when these research workers decided 
they wanted the big tube and the time when they were 


they had it 


simplest form the 


satistied 
tube, as al 


and 


usual vacuun 


In its 


pointed out, plate 


eonsists of a filament, a 
tube, In 


ready 


a grid mounted in an evacuated operation, a 
stream of electron or negative “corpuscles” of elec 


Two giant water-cooled vacuum tubes compared with a small vacuum tube used 
in receiving work, and the working parts of the giant tube 


kilowatts at the utmost. It was clear that some auvili- 


ary system of cooling would probably have to be applied 


to any tube that was to operate successfully above 
these limits. 
Several years ago, experiments were conducted by 


engineers of the Bell Research Laboratory 
plate was 


some of the 


with a form of tube in wl ich the anode or 
tube or thimble of platinum sealed into a glass vessel 


As soon as 


il 
and kept cool by passing water through it. 
the pressure of war work left him free to follow up the 
Mr. definitely to improve 
the water-cooled tube and carry its development along. 

Now the water-cooling plan required, of course, that 
those subjected to heating should 
the cooling water. In 
decided to try 
called 


idea, Houskeeper set about 


metal parts most 


contact with 
Mr. 


material 


come directly into 
THouskeeper 


His plan 


platinum, 
anode 


stead of 
for a 


copper as the 


the leads pass through the glass walls. 
So much for the 100-kilowatt tube. In 

the Research Laboratories of the General 

Y., there has been 


Electric Company at Schenectady, N. 
pounds 


developed a 1000-kilowatt tube, weighing 60 
The tube could supply current for 40,000 25-watt lamps, 
electrical energy for about 1500 average 
The filament is a red of tungsten so large that 
into filament of the size used in the aver 
age electric light, it would make 50 miles of filament; 
or it would make a filament for 175,000 such lamps. 
The light given off during the operation would amount 


or suflicient 
homes. 


if drawn out 





to 40,000 candle-power. 

The tube was proposed by Dr. A. W. Hull and is 
called by him the magnetron. It consists essentially 
of a water-cooled cylindrical anode 30 inches long and 


1%, inch in diameter. In the axis of the anode is a 
tungsten filament 0.4 inch in diameter, and 22 inches 
long. This filament is excited by current of 1800 


(Continued on page 71) 
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The gear assembly with a single tooth, and the 
unique pinion shown separately 


A Gear With Only One Tooth 


fae question often arises as to the highest ratio 
which can be obtained by a single pair of spur 
sears. In order to obtain very high ratios, pinions 


vith a small number of teeth, as low as three, have 
een used, and it has generally been considered that 
hree teeth was the minimum number. By utilizing 


engineer has 
pinion, 


having 


he helical principle, however, an English 


ucceeded in making a practical one-tooth gear 


Phe photograph shows it in ear with a wheel 


3 teeth, the ratio of the combination then being 68 to 1. 


The design is simple enough. i are helical 


ne Ss half the face widtl ar il to the axial piteh 
the pinion, there is continuity of contact throughout 
el stice of engagement A gear designed in this 


th straight teeth would be unworkable, but the 


elical formation makes this lar gear quite prac 


ible All phases of engagement are in simultaneous 


and positive. 


eontuct, so the transmission is nifort 


This gear has great interest for the student and the 


engineer, and value for cperimental work. 
It be interesting to note the design details of this 


pinion only one; 
} 


however, 


» wheel has 65 teeth and the 
the 
The tooth pite his 1. 


he ritio of outside dinmeters s only 
95 inches circular, and 
piteh circle diameters are OOS) and 
But, although 
is only approximately 
the 


without 


he re pective 
the pitch-cirecle diameter 
inch, the 
outside diameter 
deflection, suf- 
practical. 


32.004 inches, 
f the 


tual st 


pinion half an 


due to abnormal 


transmit, 


rength 
is sufficient to undue 
ficient make the gear highly 

The gear 
trial period and it transmitted 
1000 revolutions per minute of the pinion without any 
be noted that the 


power to 
illustrated has been run under power for a 


has 10 horsepower at 


signs of wear or distress. It may 
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driver, which shows 
Using the pinion as the 
high as with any other 
the neighborhood of 


works quite well as the 
the efficiency is high. 
driver, the efficiency is as 
double helical that is, in 
97 to 98 per cent. It will be noted from the diagram 
that nearly all the tooth contact is what is known as 
that is, it takes place when the pinion is going 
out of engagement with the wheel. This tends towards 
efliciency in work and in lubrication, the oil 
is always being drawn into the line of and 
the surface of the pinion becomes highly polished. 

If a gear of the same size as the gear illustrated will 


wheel 
that 


gear ; 


recess ; 


because 
contact, 


transmit for a reasonable period in actual service the 


power stated at the given speed, it should prove of 


great value in practice, because the diameter of the 
wheel is small for such a high ratio. The usual 
method of dealing with such a high ratio is to use a 
double reduction spur gear when any considerable 
power has to be transmitted. For light drives, when 


gear 


worm 


transmit motion, a worm 
known that high-ratio 
gear is much more com- 


it is desired mainly to 
but it is well 
gears are inetflicient. The new 
pact, more efficient, cheaper to produce and altogether 
double reduction 


is used, 


more economical than a gear, 


Escape From the Garbage Can 


MONG the worst nuisances of the modern house- 
£\ holder are the garbage and refuse cans. Many 
expensive methods have been employed to eliminate 


their ever-present objectionableness. Burning garbage 


on the premises where it originates is the latest solu- 


tion. 
by a special arrangement of grates, oxygen is fed 
to the flames at the top of the burning material, so 


the fire is always on top of the material being inciner- 
ated. As the heat liberates from the material, 
underneath, these pass up through the flames, 
are mixed with the plentiful supply of heated oxygen 
at that point and are consumed. The by-pass grate and 
the by-pass flue keep the fire always on the top of the 


f£ases 


Lases 


being incinerated. 
the Monday to 


the incinerator depositing through the receiving hopper 


material 


Suppose householder begins on use 
time, as it 
tin cans, 


the in 


time to 
paper, 

day until 

take from 


from 
wrapping 


door all household waste 


aceumulhites (newspapers, 
this 
This 


garbage, etc.) repeating every 


cinerator is about full. will three to 


six days This material distributes itself in a sep 
arated and loose condition, permitting the draft, fire 
and heat to cireulate through and around the moist 


neinerating chamber is nearly 


whole mass will burn 


When the 
lighted and 
further attention. 

Watermelon rinds and other large 
matter may not be entirely consumed at the first burn- 
ing, but they sterilized and dried to 
parchment, and will be fuel for the next burning. After 
left of 
the grates, 


out with 


material. 


full it is the without 


pieces of vegetable 


will be smoked, 


six burnings, the ashes and what is 
have accumulated on 
taken 


ibout five or 
the tin cans, ete., that 
into the 
the rest of the ashes every 


The Talking Thread 
Ce cae ae for the phonograph is promised by 
a recent Swiss invention, which is being developed 
by Mr. W. F. Croll, of London. The place of the wax 
cylinder or disk is taken by nothing more substantial 
Recording and reproduc- 


ash pit and are 


few months. 


are dumped 


than a fine cellulose thread. 
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me 

















Garbage incinerator for household use, built into 
the chimney 


tion are on much the same principle as in the phono- 
graph proper. Speech is delivered into a small horn 
attached to the usual type of gramophone sound-box. 
The sound-waves cause the mica diaphragm to vibrate, 
and these vibrations are conveyed by a slender rod to 
the sapphire stylus which is shaped like a tiny safety- 
The unrecorded thread is contained on a 
spool, and the the thread is 
mother winding-off When a 
made, the thread travels from one spool to the other 
hand motion, and, in 
the edge of the stylus, and so be 


razor blade. 
loose end of attached to 


spool, record is being 


by electrical or even by doing so, 
lightly 


comes impressed with the effect of the sound-vibrations 


rubs against 


Here one may well ask, Why it is that the thread, 
which in its original state is circular in section, will 
always pass beneath the stylus with the sound-wave 
impressions uppermost? This is due to the fact that 


the thread hus a certain amount of natural stiffmess, 
and being wound in the shape of a 
tends to keep its outer surface uppermost after 
once been coiled round the containing spool. 

irged in behalf of the new 


its cheapness and its 


eoil automatically 


having 


form of 


The advantages 
reproduction are compact form. 
It is suggested that thread records may be mailed in an 
ordinary envelope; while a record of ten dic 
tation, equal to four pages of typewritten matter, 
the lid watch. It 
install the talking thread in conjunction 
telephone, to act as an automatic 
received in the absence of anyone to answer the tele 
phone. The Editor of Jilustrated London News, to 
whom we are indebted for our facts and pictures, as 
sures us that he has seen the instrument, talked into it, 
to the reproduction. 


minutes’ 
may 
is hoped io 


with the 


be stored beneath of a 


recorder of calls 


and listened 





Ordinary Phono 


graph Sound Box 








Usual Sound 
Box, with Mica 
Diaphr agin 








Dictating into the talking thread machine 


A specimen thread-record, enlarged photo-micrographically about 50 diameters 


Details of the new apparatus 


New and compact phonograph in which the sound waves are impressed upon a fine thread 
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Leaves from the Archaeologist’s Note-Book 


What Pick and Shovel Have Revealed of Early Civilizations ir Crete and Other Places 


RCHAEOLOGY, handmuaiden of history, is 
occupying more and more the public eye; 
often we find a whole page of the daily 
piper devoted to one phase of the subject 

phase which 20 years ago would have 





heen dismissed in 20 lines. The illustrated 


journals publish elaborate articles, giving in minutest 


detail information hich at one time would have been 


irned societies. We 


buried in the publications of the Ik 


have not space, in the Screntiric AMERICAN, for such 
liberal trentment of this subject as some of our con- 
temporaries aces rd it but 1 is one which we cannot 
puss by in s lence, We propose, therefore, to carry 
from time to time, under the above head, archaeological 
material, illustrated or unillustrated, long or short, as 
the cuse may require 


The Lost Civilization of Crete 


Sir Arthur Evans has come safely through the press 


with the first volume on his epoch-marking discoveries 
in the palace of Minos at Knossos, Crete, which 20 
years ago startled the world with its revelation of an 


antedating the 
The present vol 


unknown civilization in the Aegean, 


classical Greek by a thousand years, 


ume, suys Dr. HL. R. Hall in Jlustrated London News 
deals with the relics of the early age, contemporary 
with. the ancient and middle kingdoms of Egypt (B. C 
80-1580) in Minoan chronology, from the Neolithic 
Ave to the end of the Middle Minoan Period. 


Minoan 


apogee of 


illustrations 


Though we huve not renched the 


irt in this volume, yet we see in it 


ind descriptions of some of the most extraordinary 
probably the most bizarre, productions of the Cretan 
workers, who at 1 period contemporary with the 
Pharaohs of the Twelfth Dynasty, were producing pot- 
terv of the most startling forms and colors, freseves of 
strange naturalism and power, and architecture the 
ost modern, including sanitary arrangements that 
were unknown in our own day till the middle of the 


designs of the and 
Minoan 


their contemporaries, 


rhe 


ostumes of the 


nineteenth century. pottery 
wall paintings, the « ladies and 
should 


gentlemen as depicted by 


ippeal to “modern” artistic minds. 

Not least among the bizarre attractions of the Cretan 
palace and its architecture and art is the amazing fact 
that it is veritabl i place of which we heard when 


voung readers of the tales of Old Greece, and regarded 
fact than the Brassil of the Irish or the 


Labyrinth of the 


he more 
Asgard of the Norse gods. It is the 




















I tograph by Courtesy Metropolitan Museum of Art, New York 

Swinging girl from earliest Knossos; the posts have 

been restored where the original ornamentation 
is omitted 


00 vears old, and it is surprising how “modern” some 


of them seem, notably the bath, the draughts-board, 
and the marble cross. Of the latter Sir Arthur writes: 
The occurrence of the cruciform stellar design as a 


symbol of the great Minoan Goddess under her Chthonie 


ispect, in the shape of amulets and small inlays, is in 


iwccordance with widespread parallels. But the dis- 
covery of a marble cross of the equal-limbed Orthodox 
Greek shape . . . is a unique phenomenon.” The 
floors and altar-ledges of Mindan shrines were strewn 


with sea-shells and pebbles, marking “the religion of a 


people accustomed to look towards the sea” for liveli- 


hood 


The publication of “The Palace of Minos” lends 


especial interest to the photograph (by F. Boissonnos 
of Geneva) of the great corridor of the storerooms in 
the palace at Knossos, the center of the Minoan civiliza 
tion. Describing the part of the palace shown in the 
photograph, Professor George Nicole writes: “Quite 
near to the entrance of the palace there is a large gal 
lery, or corridor, running north and south. On one side 
is a series of openings leading into what were maga- 
zines or storerooms. The steward of Minos had placed 
in these magazines big jars of cluy ornamented with 
zig-zag patterns and simple bands placed horizontally. 
They are of unusual size, some of them attaining two 
meters (6% feet) in height. They were used to keep 
oil and grain . . The decoration of the corridor 
consists in a painted frieze representing a procession 
of tax-payers loaded with divers provisions. One sees, 
also, a pyramidal candelabrum and many different 
marks of the masons, made to enable them to join to- 
gether the different-shaped stones. Frequent among 
these marks is the double axe, which seems to have 
been the most popular sign. There is, perhaps, a rea 
son for that, the double axe being a symbol of the 
religion of Crete. It is to be found on the 
pillars, and it may be that it was this symbol which 
gave the famous name of “Labyrinth” to the Palace of 
Knossos; for the cult of the double axe was kept all 
through the classical epoch in the Asiatic province of 
Caria, where, in the dialect of the country, the word 
“labys” means the “double-edged axe.” It was only 
later that the name of “labyrinth” was given to a 
puzzling disposition of roads or passages. On the other 
side of this corridor opens a magnificent central court, 
where Sir Arthur Evans constructed a belvedere to 
enable visitors to have a good view of the palace.” 


sacred 


Minoan Animal Sculpture 
Among the most interesting relics of early Minoan 
culture found at Knossos was the bull’s-head libation 
vessel (rhyton) which we are here enabled to illustrate 
by his courtesy, and by that of the Society of Anti- 
quaries of London. With the exception of the inlays of 
shell and rock crystal, its material is of black steatite. 
It may roughly be described as about half the natural 
dimensions. 

The greater part of the head itself was preserved, 
but a part of the left side and the left eye were want- 
ing, also the horns and ears. The horns were fixed by 
means of square attachments, secured in each case by 
a pin inserted from the top of the head by means of a 
This method corresponds, in fact, 
of locking doors (illustrated 
Hlouse at by means 

of a metal pin pushed 


vertical perforation. 
with the Minoan 
by remains in the South 


system 


Knossos ) 





Minotaur. to which the tribute of the young men and 
maidens went from Athens to be devoured of the bull 
devil: whenee Theseus rescued Ariadne and fron 
which sailed back to Athens 
the black-sailed galley, which 
seeing, Aegeus cust himself 
despairing into the sea. This 


is the place of the labys, the 


double axe which was the 


its god: here the 


muidens es 


emblem of 
men and 


yvounyz 

saved the death-bringing 
sport (actual sport it prob- 
ably was, as were the later 
Greek games and plays 


themselves) of leaping over 
the horns of the bull—to be 
impaled, or saved 
agility, as the 


gored or 
by their own 
ease might be—in the courts 
of the Labyrinth of Knossos, 
which Sir Arthur has uncov- 
that maze of courts 


passages which 


ered, 
caused 
mar 


and 
the later 
velled at it to give the name 
of “labyrinth” to any mazy 
thing, whether building or 
argument, net or coil of rope 


who 


Greeks 


Minoan Furnishings and 
Fixtures 

Minoan civilization 
over 


The 
extended 
years, and it is impossible to 
indicate different 
periods to which the above 
are 


thousands of 
here the 


objects severally as- 








through a “keyhole” in the 
wooden bolt. 

We may infer that this 
type of vessel was designed 
for libations. The classical 
term “rhyton” belongs, 
strictly speaking, to a late 
class of terminating 
in animals’ heads, made use 
of at banquets. Owing to 
the analogy in form, due to 
the perforation at the ani- 


Vases 


mal’s mouth, the word has 
been very conveniently ap 
plied to this Minoan class, 


the religious intention of 


which can hardly be 
doubted. 
Long hairs are engraved 


faliing about the forehead. 
brows, .and cheeks of the ani- 
mal, showing that he was of 
a shaggy breed. Certain in 
curved, angular designs, 
moreover, on the forehead 
the sides of the head, and 
neck, are evidently intended 
to indicate colored patches, 
resembling those seen on 
some of the painted designs 
of bulls. That over the fore- 





head is very symmetrical. 
and somewhat suggests a 
Minoan shield. <It is pos- 
sible that it is a religious 





Everything in vol 
least 


signed. 
ume T., however, is at 


Great corridor of the storerooms in the Minoan palace 


symbol, 
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A Curious Cretan Figure 

In our own Metropolitan Museum of Art in New York 
‘e some interesting reproductions which seem to bring 
is far-away civilization almost to our doors. Among 
em is a little terra cotta figure, which is charming 
even as a fragment, headless and armless. She is 
‘ither standing nor sitting, but clearly in the attitude 
someone supported on a swing; there is a transverse 
je through her hips, through which a string or stick 
uld be passed, and two supports crowned by doves 
und not far distant may well have been used for the 
posts. M. Gilliéron has reconstructed the group accord- 
gly, supplying the figure with arms for the purpose. 
ie girl has long, curly hair, and her simple, apron- 
ce dress is in marked contrast with the elaborate gar- 
ments with which we are familiar in her elders. Very 
‘elike is the way she holds her little feet close to- 
ther in her effort at balancing herself. It is scenes 
ike these that make us feel our close kinship with the 
Minoans of three and four thousand years ago. In 
stume, headgear, and action the representation might 
vell be of a child of today. Only the doves on the posts 
iy hold a meaning we no longer understand. With 

they would be purely ornamental; have they here, 

in the Mycenaean gold altars, a religious purport? 


Excavations at Sardis 
Rarly last April a group of American archaeologists, 
eaded by the late Dr. H. C. Butler of Princeton, left 
or Asia Minor to excavate the site of Sardis, capital 
the ancient Lydian Empire, home of Croesus, famed 
for his enormous wealth. Dr. Butler uncovered the 
eat Temple of Artemis at Sardis before the outbreak 
war in 1914. Little is known of the history of Lydia, 
‘cept what is told py Herodotus. It was far fameu 
hroughout the ancient world for its wealth—a wealth 
then attributed to the gold of the river Pactolus, but 
ww believed to have been due to the superior oppor- 
inities of the country for trade. Dr. Butler believes 
ut the site of Sardis will yield great treasures of 
wient art, relics and monuments throwing light on 
irk chapters of the history of the races about the 
Mediterranean and their early relations with the first 
vilization in the Valley of the Tigris and Euphrates. 
fhe site to which Dr. Butler held the title is about 
e size of Manhattan from Twenty-third Street to the 


buttery. 


Palestine Explorations 
Under the direction of Ir. W. Fk. Albright, director of 
e American School of Oriental Research in Palestine, 
ie excavation of Tell El-Ful, two miles north of Jeru- 
silem, has been begun. In a few days, it was said in 
i@ announcement, Ir. Albright came upon numerous 
emains from the seventh to the third century, B. C., 
id hus uncovered two ancient towers, one dating back 
the Cenaanite period, the other to that of Solomon. 


Ptolemy Speaks From the Past 


At Thebes, the ancient capital of Upper Egypt, 
chaeologists from Pennsylvania University have 


found demotic, or common-language, papyri that fill a 
gap in history from B. C. 309 to 246. This period in- 
udes the reign of Ptolemy Philadelphus, who was so 
successful in levying heavy taxes with a minimum of 
ijury and dissatisfaction. As the manuscripts deal 
ainly with financial affairs, our own Ptolemies may 
perhaps learn from them how to create in us a nation 
f cheerful givers. 


China’s Kingdom of the Dead 
In a gorgeous temple at Chu'u-fu sits the royally- 
obed figure of Confucius; about him stand statues of 
is chief disciples; extending into the distance is a 
emetery, 13 miles in circumference, in which are 
uried tens of thousands of the descendants of this one 
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man, Confucius. For 2000 years this cemetery has been 
growing, and it is today perhaps the most wonderful 
graveyard in the world. Confucianism represents the 
ideals of the ancestor-worshipping feudal aristocracy. 
Some 40 miles north of the tomb of Confucius is T’ai 
Shan, the holy mountains connected with 
Taoism, the creed of the common people. Shantung is, 
indeed, the Holy Land of China, impregnated with sig- 
nificance for the swarming millions of the Celestial 
Empire. 


so closely 


Summer Foods in the Winter Time 
HE story of Joseph and his Brethren reminds us 
to prepare in times of plenty for the lean years that 
might come. The time is past when foods were eaten 
only when they ripened. Today strawberries and 
apples, grown in temperate regions, can be so treated 
that when they reach the torrid or aretic zones they 
ean be brought back to their original condition easily 
and when eaten have the same full flavor as in their 
original state. The season of the year is no longer a 
determinant factor in deciding what fruits or vegetables 
are available for consumption, nor is the distance from 
the place at which the food was grown or prepared of 
consequence, 
Fron times inimemorial food was dried or treated in 
other ways for use in times of searcity. <All ancient 
their foods on a This is 


peoples dried large scale. 

















Bull’s-head libation vessel, typical of early Cretan 
art and artisanship 


perhaps the simplest process of preserving food, but it 
produces changes in the odor, taste and appearance of 
the food, which are noticeable to all who partake of 
them. Then again not every food is suitable for drying. 

The next oldest process of treating food is the salting 
process. This is used particularly with meats and fish. 
This process again alters the food materially. The 
great danger lies in either 








undersalting or oversalt- 
ing. Undersalted food spoils 
and oversalted food does 
not taste like the original 
products. Another process 
uses vinegar and is known 
as pickling. Olives, cucum- 
bers, various vegetables 
and certain meats and fish 
are familiar in the pickled 
condition. Smoked meats 
and fishes do not taste like 
the original foods at all. 
Modern science has de- 
veloped the art of refrig- 





A bathtub of painted clay, 44, feet long, from a Cretan house of some four 


thousand years ago 


erating foods, which has 
revolutionized the meat 
and egg industries. This 


process has enabled the 





concentration of food 


producing plants at 
most advantageous 
sites and the ship- 
ment of the food 


across continents and 


oceans without dan- 


ger of its deteriora- 
tion. It has madeit 
possible to store 
foods in their orig- 
inal condition and 
render them = avail- 
able at times of the 





year when they can- 
not be produced 
fresh. This modern 
method of preserving 
food has one great 
advantage over all 
the other methods 
mentioned, and that 
is that the food is i 
not changed from its 
original state. The 
general appearance 
of the cold storage 
food is like that of 
the fresh article. Under certain conditions, when the 
storage is not prolonged, even foods of delicate flavors 
are preserved in their original state. 

Still another typically modern development is the 
eanning of food. When this is done under proper con- 
ditions, the food is preserved perfectly. But, there are 
numerous chances of improper canning with its result- 
ing dangers. One disadvantage of canned goods is their 
high cost and another their limited keeping qualities. 

During the recent war, the importance of being able 
to preserve food properly became very evident, and 
great impetus was given to the method of accomplishing 
This consists in 
































The Cretan version of 
draughts was played 
on this board 


this, known as dehydration of foods. 
slowly removing the water from food, so that the food 
does not alter its color or taste and its cellular struc- 
ture is not impaired. The dehydrated food will absorb 
water again and swell up, assume its normal appear- 
ince, original odor, color and taste. The process is not 
so very new, its first application being in 1850 in 
I'rance, but its real value was appreciated fully for the 
first time from 1914 to 1918. This is claimed to have 
preserved the German food supplies. It is why we were 
able to ship huge quantities of food across to 
Kurope in such short space of time. It must be re- 
membered that nearly 75 per cent of all foods is water, 
and this water takes up space and is heavy. Dehy- 
drated foods taste better and are superior in every way 
to foods preserved by any other method. They keep 
indefinitely. 


The Ascent of Sap in Trees 
ATURE for April 29, 1922, has a summary of the 
very interesting results obtained by Sir J. C. Bose, 
at the Bose Institute, Calcutta, in the investigation of 
the phenomenon of the ascent of sap. It is shown that 
the ascent of sap is a process of physiological activity 
This process, 


such 


dependent on the pulsation of living cells, 
is arrested by the action of poison, either in entire 
plants or in cut shoots. The active pulsating cells are 
not confined to the root, but are continued throughout 
the stem. It has been ascertained that, e. g., in the 
stem of dicotyledons, these cells constitute the cortical 
layer which abuts upon the endodermis. 

The velocity of the ascent has been determined by 
three independent methods, which give concordant re- 
sults. The ascent takes place in plants even in the 
complete absence of transpiration. In “varnished” 
plants this velocity has been found sometimes to be as 
high as 70 meters per hour. 

The cellular pulsations have been investigated and 
their characteristics determined from automatic ree 
they consist of alternate contractions and expan- 
The direction of propulsion is determined by the 
The velocity 


ords ; 
sions. 
phase differences of the adjacent cells. 
increases with the wave length of the propagated im 
pulse. This wave length is determined experimentally 
from definite points of electric maxima and minima 
Enhancement of velocity is associated with correspond 
ing increase in the wave length. The enhanced rate of 
ascent is also attended by the increase of amplitude 
and frequency of cellular pulsations. 

Ascent of sap depends upon cellular pulsation in tall 
trees as well as in herbaceous plants. There is, how- 
ever, in the former the special adaptation of the woody 
tissue which serves as a reservoir to meet the excessive 
demand for water in the season of active transpiration. 
When this reservoir is more or less depleted, the phe- 
nomenon of “negative pressure” is manifested. 
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The New Conservation—Il 


Simplified Practice, and What It Means to Manufacturer and User 









_— men | WANT what we want when we want it! 
7 | This sounds rather complex, doesn’t it? 

Lut as a matter of fact it is a very simple 

statement of a fundamental characteristic 


of human nature. It is an expressive 

Americanism, for it is our boast that we 

have not only a greater variety of wants thun any 

other nation, but what's more, we have the means of 
supplying then 

The simple life of our forefathers, considered in 


terms of the modern conveniences, appliances and what 


By Ray M. Hudson 


Division of Simplified Practice, Department of Commerce 


certain sizes 


SU per cent of 


every conceivable design. Of course, 


and styles predominate and possibly the 
total production occurs in 20 per cent of the varieties, 
Are all the other 80 per cent 
Should the 

for all the slow-moving 
losses due to their obsolescence—the interest 
and also 

This is 


but the question arises: 
necessary ? consumers of 


pay 


Viurleties 
per 
lines—the 
charges on the investment in 
deterioration in 
there are hundreds of others. 

had to have 


Tt the 


the 20 cent have to 
this dead stock 
for the the goods themselves? 
merely one example 


Manufacturers of paving brick felt they 


matter—the real problem begins when you try to find 
springs and mattresses to fit it. No stretch of the 
imagination can visualize the time and energ 

consumed per year by the great American public in 
trying to solve this problem. But some alert minds in 
the industry that many advantages to man) 
faucturers, merchants and consumers would come 

essential items of household comfort were ha 
monized in dimension. And by a unanimous agreement 
of all concerned, we now have one: standard lengt! 
and four standard widths for beds, with the assuran 

that 


ever 


sensed 


these 








not with which we fill our homes, our workshops, and G6 varieties, each one differing from the other in its from the manufacturers they will hold to those 
our temples of music, art, science, and standard dimensions and thus permit the 
religion, was a crude sort of life. “They spring, and mattress, makers to produc 
didn’t know what life was in those days.’ their goods in sizes that will fit. 

but we can’t be too sure of that. Some — , . , . The blanket manufacturers caught on 
times—especially at moving time—we NCE upon a lime there were over 150 different styles of electric- to the idea and said, “We'll follow suit, 
amie tee 0 of eneee teem “She lamp sockets. In buying a new bulb it was almost necessary to for now that we know what sizes will be] 
accumulation of an infinite variety of take your socket oul and carry it to the store, to be fitted with a staple, we can manufacture those sizes 
articles for our several purposes is not at bulb. Today a lamp bought anywhere fits, automatically, a socket bought the year round, and thus cut down the 


nor is the investment in the 


understand, for we 


all dittieult, 
hard to 
we have something to show 
The amazing, and the 
do not sense that all this variety in 


commonplace things is unnecessary 


articles feel 
for our money 
amusing, part of it 
is we 


to sat 


isfy our wants, or needs. Not that we can 


anywhere else. 
convenienced by the elimination of useless variation; a heavy saving in 
manufacturing costs and a huge reduction of capital tied up in dead 
stock has meant a substantial saving, as well—for the consumer and for 
In the present article, the second of a series of 
three, Mr. Hudson develops the angle of conservation of which this 
Preliminary impressions that he might be 


the nation as a whole. 


lamp item is one example. 


Not alone has the consumer, in the end, been 


now take on large inventories 
resulting from too many different sizes.” 
Have you ever noticed the tremendous 
variety of things for sale in a hardware 
store? Next time you go in, ask the sale 
man how many different kinds of 
there are, and the sizes in which each is 
Get him to tell you about his sto« 


losses we 


vastly 


Suws 


made, 


get along with less articles, nor is it even , , 
hinted that we try, but we can manage making a mountain out of a mole-hill will disappear in the light of the of hammers, axes, hatchets, files anid 
very well with less variation in many of showing which he makes. [HE Epiror. wrenches. Then compare his answers 

with these facts, taken from manufa 


the things we use. 














turers’ catalogs. 








Imagine how much worse it would be 


today if no two communities had a com- 

mon system of weights and measures, It isn’t so long 
neo when some very highly educated men were arguing 
the pros and cons of railroad gage. Today we get in 
a Pullman at Boston and leave it at Los Angeles. If 
we couldn't do that, we would raise an awful row. We 
don’t have to turn the pages of history back any further 
than the late nineties to find that an electric lamp bulb 


is made with over 150 different sizes of base, and those 
men who tried to invent universal adapters were re- 
guarded as prophets without honor in their own country. 
Gradually, with the spread of the light of Edison, 
came a broader spread’ of the light of reason, and now 
we have one common base for all electric bulbs, and 


dimensions, 


finitely in size, to say 
in shape, 


we think of the ultimate purpose of 


This presented a problem for the highway 


engineer when writing his specifications for brick pave 
ent. After conference of all interested parties, this 
variety was reduced to 11; a few months later this 
number was reduced to 7, and the possibilities are 
ood for getting down to one standard size. 
For years past the manufacturers of common. brick 
ive advocated one single size, and so have the makers 
irchitectural or “face” brick—but casual review 
shows that even the humble brick can be varied in- 


nothing of the possible variations 
And, as 
wonder 


composition and color 


brick, we 


form, weight, 


nail-hammers, as made b 
manufacturers, 
patterns. Any one of 
from 1 to 3 different finishes 
handsuws having the 
of teeth offer them in 15 different with vari: 
tions. within size range from 1 to 16. The 
cross-cut saws, With all styles of teeth considered, ca 
be purchased in 21 different sizes, but with variations 
from 1 to 19. Considering th 
cross-cut.” we fin 


Ordinary 


seven American are offered 


in ten 


ean be 


prominent 
different 

bought in 
Three making 


types or these 


firms sume styl 
sizes, but 


each 


in each size range 


larger type known as “one-man 
there are eight distinct sizes, having within each non 
inal size-classification from 1 to 21 variations. Tal 


ing then, differences as stated, your hardware man ha 
the option of selecting his stock from th: 





one bought in Seattle will screw into a 
—_ in ——— 7” | S/MPL (FICATION following variety: 

t is said “times, conditions and meth 
ods change,” and therefore the only true APPLIED 7O A h a NOT Th Manu- One-miatl 
constant we know is “change.” But, it facturer Hand Cross-cut Cross-cu 

TYPES TYPES = 

is through change we measure our prog IN IN VARIETIES A 291 407 98 
ress, and the advance of civilization. For PART 1882 1921 ELIMINATED B 294 937 165 
vears past, maunutacturers have acted in AXLES Pe eT 56 ce 6 IE 89 %, 7 ( Sb er ( 4 
the belief that only through variety in = peas: 
their products could they meet competi 7) e And very likely no one of A’s products 
tion successfully. The increasing use of JOURNAL BOXES ________.5_____.____....4...__...-----— 23h. can be confused with one of B's or of C’s, 


electric lights, of telephones, of automo- 


biles. coincident with the world-wide dis 
tribution of 


the principle 


these conveniences, reflects 
that 


the 


the more commonly a 


thing is used, less need there is for 
variation in the 
the thing itself. It 
that counts—the 
The fully the 
function or service for 
tended the 


Thus is standardization 


physical dimensions of 
is the service rendered 
utility of the 
performs the 


article, 
article 
which it is in- 


more 
widely it will be used. 
born, for the cre- 
the ever-in- 


more 





ation of the supply to meet 


Ee © 


ACHIEVED BY MASTER CAR BUILDERS’ ASSOCIATION, NOW /NCLUOED IN 
MECHANICAL DIVISION, AMERICAN KAILWAY ASSOCIATION: TO FEDUCE 
COST OF CONSTRUCTION AND MAINTENANCE; ALSO TO BROADEN 
SERVICE THROUGH PROVIDING FOR INTERCHANGE OF TRAFFIC 
BETWEEN DIFFERENT FOADS 


Ee See: = 


hes canens , ae |e 


for each manufacturer invariably stamps, 
labels, or otherwise marks his 
to prevent such happenings. 

Axes are even more startling for the) 
ean be purchased in nearly a million dif 
ferent models, grades, sizes, finishes, and 
brands. It doesn’t seem possible that the 
through which George Washingtor 
and Abraham Lincoln have been given seo 
much publicity are susceptible to so mucl 
refinement, but consider for a moment, 


goods 


tools 








creasing demand requires mass produc- 
tion. That, in turn, calls for the division 
of labor. 
of manufacturing taken as 
series of minor operations 


complex process 

a whole, is resolved into a 
which, when performed in 
a product of higher quality, 


The relatively 


proper sequence, result in 


greater durability, reliability, and service. 

Simplified practice is merely the practice of simplify- 
Each manufacturer 
working to simplify 


fabrica- 


ing things. It’s not a new idea. 
of a specific article is continually 


his particular product, or the processes of its 


tion. But when you count all the manufacturers mak- 
ing a common article you get the mass-effect of too 
much variety. Think of the variety in automobile tires 


inches: cross-sec- 


tread patterns of 


from 30 to 48 
inches, and 


—diameters ranging 
tions from 3 to 12 


major classes, i. e., 


as it 


What simplified practice has meant to the builder of railroad cars, and to 
the railroads in handling them and keeping them in order 


whether a brick house is made any more serviceable or 
durable by these eighth and quarter inch differences in 


length, width, and thickness. 
Turning our thoughts to the furnishings of the 
house, we find we can choose a bed from only two 


wood and metal, but to compensate, 


were, for that narrow range of selection, we are 


offered over a score of different styles with varieties of 
size in each, covering a vastly greater range than that 
offered Miss Goldilocks when she called at the home of 
the Three 
done those of her day by several hundred models. 
of that, 


merchants have out- 
But 
Selecting a bed is a fairly easy 


Rears. Our furniture 


more anon! 


that three manufacturers show in their § 
catalogs 34 different types of single-bit 
axes. Each tyne is offered in 1 to 4 


grades, 5 to 19 sizes, 1 to 11 finishes, 
and 1 to 35 brands. It is an easy prob- § 
lem in arithmetic to deduce that the maximum avail 
able variety in this article is 34 « 4 « 19 « 11 « 35=— 
994,840. Not very far from 1,000,000 is it? 

Of course, they don’t make as many as that, but 
if your order is large enough you can get any style, 
in any grade, size, finish, and brand you want. Actually 
three manufacturers carry in stock only 6,118 
varieties. It would take a fair-sized museum to house 
an exhibit made up of one of each in that number. 

Men like to talk about the absurdity of styles in 
women’s clothes, and hats, and But, if the 
women knew the truth about the styles or varieties | 
(Continued on page 71) 
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Left: Front view of the instrument, closed. Center: Typical record of a day’s cruising, interpreted in part in the text. Hight: The rear of the instrument, open, showing arrangement 


of the tape 


The mechanical Sherlock Holmes that checks up on the irresponsible taxi-driver 


On The Trail of the Taxi Driver this is in the upper half of the tape, the flag of the The Flickerless Projector 
es : taximeter must have been up. After its stari, the cab ey ee er 
By Gilbert I. Stodola traveled 3° miles, making only one stop, of two min- y UF. sAuire BEAGCA WIE 


| ERETOFORE the taxicab operator has had no utes. At 8:41 a passenger was taken on, indicated by HE principal drawback of the cinema projector is 
check on the driver and no way of knowing when’ the hole and the fact that the record jumps to the the flicker, so far considered unavoidable. The film 
tape. This passenger was carried being carried intermittently past the projection window 


the latter was wasting time or using it for his own lower half of the 
16 times per second, a total of one-six- 


purposes. While on the face of it this 
seems mainly a matter of concern to the teenth second was available for each in- 
company operating the eab, it is neverthe L= ee dividual picture. The feeding of the film 
less also of considerable importance to 13 4 | | required one fourth of this interval, while 
the taxi-riding public, since taxicab tar } three-sixty-fourths of a second was left 
ffs, like the charges for many other kinds | for the actual projection of each section 
of service, are based largely on the ex of the stopped film. Now, the human eye 
will, with 16 intense light stimulations 
interrupted by as many intervals of com- 
plete darkness, feel a painful flicker. 
Attempts to replace this intermittent 
motion of the film by a continuous dis- 





pense of operation, 
The new mechanical taxi detective, 





however, makes it impossible for the 


driver “to put anything over,” for it gives r 3. } 5. 
: \ 





most detailed record of every movement A h 
of the vehicle during the entire time it is . placement have been made for some time 
out It net only furnishes all the in- ‘Wig tace : 3 past. If a film be allowed to pass slowly 


through the projection window in a 
downward direction, the picture thrown 
on the screen will move slowly in an up- 
ward direction. If, now, a mirror swing 
ing round a horizontal axis be inserted 
between the objective and the screen, the 


> rate of rotation of the mirror may be 


- a chosen as to compensate the displacement 


} 


ed ee ne 


ormation supplied by the ordinary taxi- \ / = » 


eter, but shows in addition the starting J : 
and finishing time of each trip during = 
which passengers were carried; likewise janet 


the mileage covered, the speed of the 


/ 

















ehicle at any specified time, the number | 








if stops made during each particular | & 





trip, and the duration of each stop. The 

record covering the ecab’s movements In addition to the references given in the text, 3 is a water-condenser for the light rays, 6 a of the film projection. If, next, a special 
vhile it is net carrying passengers is mirror and 7 a prism mirror be provided for each individual 
equally complete. Diagram showing operation of the new German flickerless movies film picture passing through the projee- 


All this is accomplished by a simple but tion window, it will be possible to arrest 
seven-eighths of a mile and the trip finished at 8:47. each picture and hold it momentarily in the field. 


ingenious mechanism, which consists essentially of a 
This problem has been solved in a most satisfactory 


movement, a roll of specially-prepared recording The cab then traveled half a mile with the flag up, 
The latter have picking up another passenger at 8:50. The second trip manner by E. Mechau, of Wetzlar, Germany. The 
9:00 o'clock, the distance being 15 beams from an are lamp turned away from the pro- 
jector, after being concentrated by a concave mirror, 
are thrown through a diaphragm and lens 
on the rotary compensation device, con- 
sisting of eight brackets and eight mirrors 
carried by these. Apart from the rotation 
of the system, each mirror in its joint 
performs a convenient swinging motion. 
This double motion draws the impinging 
beams of light along with the running 
film, and in addition compensates the dis- 
placement of the picture, which appears 
upon the screen, quite at rest and im- 
movable, 

The diagram will serve to illustrate 
this. The light coming from the are 
lamp 2 is, by means of the coneave mirror 
1, so concentrated as to produce in the 
diaphragm 4 an optical image of the 
source of light. After being made parallel 
by the lens 5, the light beams are cast on 
one of the eight mirrors constituting the 


clock 
paper, apd two marking pen ils. 
sapphire points and will last indefinitely. The roll of | was completed at 
paper, however, must be renewed periodically miles, with several short stops. And so on. 


The paper tape moves forward past the 





recording pencils at the rate of about two 
inches of paper an hour. The pencils are 
directly over the tape and the mechanism 
vhich operates them is connected with 
the mileage shaft of the taximeter. Con- 
sequently when the eab is standing still 
the pencil will make a horizontal line on 
the tape, whereas the line made while the 
vehicle is in motion will be more or less 
oblique, depending upon the speed at 
which the cab is traveling. The pencils 
move completely across the tape while the 
eab covers half a mile; during the next 
half mile they move back again, and so on. 

by means of a series of cams, when the 
flag is up, that is in the “to hire” posi- 
tion, the upper pencil alone is in contact 
with the tape. On the other hand, when 


the flag is down, and the taximeter is reg- 
rotary system, thence on a reflecting 


prism and, through the projection window 
&, the film 9 and the lens system 10, on 
the rotating compensation mirror 117, 
and eventually, through the objective 12, 
on the projection mirror 13, whence they 
are reflected on the projection screen 
The general view shows another dis- 
tinctive feature, viz., that the reels are 
arranged with vertical axis, thus placing 
the film on edge. The reels are thus pre- 
vented from weighing on the two terminal 
portions of the film, and, as in the case 
of the usual projector, giving rise to con- 


istering, only the lower pencil touches the 
tape. In the first case the record is made 
on the upper half of the tape; in the see- 
ond instance it appears on the lower half. 
Small holes are punched in the tape mar- 
gin when the meter is locked and when 
the flag is put down to start a trip. 

An examination of the specimen of 
tape illustrated will make clear’ the 
method of interpreting the record. The 
hole punched in the lower edge of the 
tape at 8:06 shows that the mechanism 
was locked at that time. The cab started 
moving at 8:22, this being indicated by 
the beginning of the oblique line, and as General view of the Mechau projector for continuous projection without flicker siderable wear and tear. 
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Making the Mississippi Rebuild Its Banks 


Ae Ingenious Method of Reclaiming Eroded Land by a Mat of Trees 





destructive effects 
duced by a river is the erosion which 
occurs when a bend throws the weight of 
the river against the outer banks. Where 
the are of rock, or other non- 
erodible the wash of the river 
produces no appreciable results; but when, as in the 
case of the Mississippi, the river flows through a valley 
containing a deep layer of alluvial soil, the damage done 
The banks being undermined, 


NE OF the pro- 


most 


substrata 














material, 


by erosion is enormous. 


fall out into the river current, and in a state of sus- 

pension the rich material is carried down stream. 
The farmers of the Mississippi Valley, and particu- 

larly those whose farms lie adjacent to the river, the 


property owners in general 


a long decade in a plucky 


railroad companies, and 


have been engaged for many 


at intervals from this pipe to the outer face. The piles 
are taken out into the stream, and sunk in place from 
a steam derrick lighter. Attached to the water pipe 
within the pile is a length of pipe, to the upper end 
of which a flexible hose is attached. As soon as the 
pile has been lowered to the bed of the river, water 
is fed to it under a pressure of about 150 pounds to 
the square inch, and under its cutting action the pile 
ean quickly be sunk to any desired depth. In the line 
drawing showing a pile position, it will be seen that 
its nose is on bed-rock, 76 feet below the surface of the 
river, and some 60 feet below the river bed. 

Now the tree mat with the same effect as the 
eflicient brush dams, which were used so largely 
pioneers of America when concrete and cut 
construction were not available. The 
the tree trunks and the branches 
sand and until a practically 


acts 
very 
by the 
stone for 
interstices 


rapidly fill up 


dam 
between 


with silt, 


of time, ground had begun to rebuild itself in the slack 
waters created by the obstruction. The middle view of 
the three is interesting as showing the gradual forma- 
tion of shoals in the eroded bay. 

The operating company has already put into. force 
“Standard Current Retards” at 25 points along the 
Missouri River. Organization of districts for protec- 
tion from inundating rivers are now in process of for- 
mation in Missouri which will involve the expenditure 
of an aggregate of $1,000,000 for the introduction of 
this system of disciplining refractory rivers. Estimates 
have been requested and contracts are now in formation 
contemplating adoption of this protective feature in the 
Mississippi, Rio Grande, Canadian, Platte, and Sacra- 
mento Rivers. Thirty-one levee districts are being or- 
ganized in South Dakota, Iowa, Nebraska, and Missouri. 

A railway company was the first enterprise to apply 
system of protection against 

insidious waters. After 


this newly-devised 





and persistent fight against the encroachments of the 
mighty stream. Much of this work has been due to 
private initiative; but, of 
necessity, the bulk of the 
preventive and reclamation 
works have had to be done 
with the assistance of the 


Federal Government. These 


works have consisted, first 
of the building of lofty 
banks, or levees, designed to 
keep the river, even t the 
highest period of flood, with- 
in its banks, and prevent 
those vast inundations which 
periodically have caused an 


enormous loss of property. 


Another preventive has 


work 


been the construction of 
dikes extending from the 
banks out into the stream, 
and so located that they will 
either divert the current 
from the banks or slow it 
down to the point at Which 
it will cease to have any 
serious eroding effect. Usu- 
ally these dikes have con- 
sisted of piling driven into 
the bed of the river and 


sheathed and rip-rapped, so 
as to positive ob- 
struction to the current, and 
at the same time prevent it 


present a 


from undermining and car- 
rying away the whole jetty 
In addition to arresting the 
flow of the current, and 


slowing it down to the point 
at which it ceases to have 
any eroding effect on the 
banks, these dikes cause the 
water to deposit the greater 














spending millions of dollars 
a transportation company 
operating through Gibson, 
Nebraska, successfully estab- 
lished a sufeguard against 
invading waters for its valu- 
able freight property at this 
point. The Burlington Rail- 
way Company has adopted 
this form of water insurance, 
expending $200,000 for the 
during 1921. The 
Illinois Central Railroad 
Company has approved the 
“Standard Current Retards,” 
as it is called, and obtained 
insurance for its double-span 


purpose 


draw bridge at Omaha, as 
well as protection for its 
threatened right-of-way 


north of Council Bluffs. The 
expensiveness of guarding 
aguinst the eroding influence 
of streams to railroads, by 
methods previously 
ployed, is emphasized by an 
instance on record of 
company having invested 
$2,000,000 in protecting a 


eli- 


one 


three-mile stretch of right- 
of-way. 
The company controlling 


the patent rights of the new 
system, claims that for the 
first time in the history of 
the river, a system of bank 
protection devised 
which is economical enough 
to warrant its use in the 
protection of farm lands. 
Three years they pur- 
chased 2300 acres of rich 
bottom lands in Fremont 
County, Iowa, which 


has been 


ago 





were 





part of its burden of silt, 
thereby building up again 
the lands which have been 
eroded. All of this work is, 


Middle: Two years later at the same point, after 


heing rapidly eaten away by 


of course, enormously costly, tbove: At the beginning of protection, immediately after the installation. 

and many hundreds of mil- the river has restored the land by depositing its burden of sand and silt. Below: At the river edge of a 5000-acre tract of rich the river. These lands. all 

lions of ‘dollars have been alluvial land recovered from the river, showing the face of the “retard” of cut trees in cultivation and with fine 
in protective and Protecting the river banks from shelving, and regaining the land where they have previously shelved improvements, were pur- 


expended 

reclamation works, both 

large and small, in the Mississippi Valley 
The present article describes a new system of bank 

and land formation, which performs the 
is the pile dike, or jetty, and does it more 

Essentially 
group of 


alone. 


protection 

same duty i 
effectively and at 
it consists of substituting 
woven into a 
extending 


decreased cost. 
the jetty a 
anchored on the bed of 
into the the 
prevent erosion 
been 


a greatly 
for 

mat 

out 


young trees, 
the river, and 
points where it is desired to 
and rebuild the land which 
The tree mat is firmly bound together and is anchored 
in position with the trunk of the trees up stream. It 
against of the current by a series of 
eables. which are lashed around the tree trunks at 
their up-stream end, led up stream for a hundred feet 


stream at 
further 
away. 


has washed 


is held the rush 


or so, and anchored to special armored concrete piles, 
which are sunk by the Jet method, so deep into the bed 
of the river as to be beyond any possibility of being 
scoured and washed 

The shorter lengths of concrete anchor piles are of 
the type shown In our illustration 4 four-inch pipe 
runs down the center of the pile, with branches leading 


out. 


impervious wall is created, just as efficient in arrest- 
ing the current as the pile, or pile-and-rock, jetty. 

It is a well understood fact that if a silt-bearing 
stream, carrying solid matter in suspension, be arrested 
or slowed down, the solids will be deposited roughly 
in inverse proportion to the velocity of the current. 
It is this law which acts so disastrously in the forma- 
tion of sand bars in navigable rivers, as oné may at 
any time see for himself. Should some large tree trunk, 
or other debris, ground upon the bottom of the river, 
the local arresting of the velocity of the stream results 
in the depositing of the suspended solids, and a sand 
har will sooner or later be formed. Now the tree-mat 
construction, which is the invention of the Wood broth- 
ers of Lincoln, Nebraska, avails itself of this law, and 
the mats which have been put in position have proved 
to be highly effective, not only in preventing further 
erosion of the banks, but in rebuilding areas of land 
which had been cut away. We present three photo- 
graphic views, the top view being a close-up of a tree 
mat, and the other two more distant views embracing 
the devastated land and showing how, after an interval 


chased for but a small frac- 
tion of their real value because of the fear of the river. 
This system of protection was installed, the lands saved, 
and an additional strip of accretion lands have been 
developed almost equal to the original purchase. 

The procedure of engineers supervising the construc- 
tion of this form of insurance against waters of devious 
ways survey the area, extend frequent lines of 
soundings the river, and chart the: currents 
above the initial point of erosion. Having this infor 
mation in their possession, a series of retards is planned. 
The beginning is marked where the channel first turns 
and the retards are spaced at such intervals and 
lengths, as well as direction, as may seem feasible to 
afford complete stoppage of the cutting, and to invite 
the maximum volume of silting or development of 
accretion land around the miniature forest projected in 
the river. Five powerful tug boats, fourteen operating 
barges, a large group of bank hoists, and caterpillar 
tractors are the implements employed by the con- 
struction company in disciplining rivers whose waters 
are uncertain and frequently unruly in their habits of 
flow. Two million dollars worth of “Standard Current 
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precedes the formation of gonidia, re- 





Retards” were installed for railroad and 
levee districts along the Missouri River 
in 1921. 


When Alaska Forest Rangers 


ROSS SECTION OF RETARD 


AND ANCHOR PILE 





WATER SuRFACE 











Travel by Motor Boat 
FOREST ranger who rides a motor 
boat instead of a horse would be a 

novelty in the Western States, but is the 





CurRENT —> CABLE 








rule in the Tongass National Forest, 
Alaska. In a report to the United States 
Department of Agriculture, of conditions 
there, E. A. Sherman, associate forester, 
writes as follows: 

“The Tongass National Forest is com- 
pletely equipped with an admirable sys- 
tem of waterways. Here, instead of sad- 
dle and packhorses, the ranger rides a 
seagoing motor boat. He guides his steed 
hy means of a wheel instead of reins; 
feeds it gasoline instead of oats; tethers 
it at night with an anchor in some shel- 
tered cove instead of with a picket rope 
in a mountain meadow, and uses the paint 
brush in lieu of a curry-comb.” 

Rangers in that national forest 
in couples, two men to each motor boat. 








travel 





ee 








productive bodies, exospores, and endo- 
spores. The publication brings together an 
overwhelming amount of evidence as to 
the existence of the various forms dis- 
tinguished by the author. 


Qo Localized Radio Landing Signals 
$e for Airplanes 
apps direction finders and other 

devices have been in use for some 
time to assist airplanes in landing during 
the night, fog, or at other times of poor 
visibility. The most usual method of em- 
ploying radio for this purpose is to trans- 
mit from an ordinary elevated antenna 
at the landing field radio signals which 
are received on a direction finder carried 
by the airplane. Such a method gives 
the direction of the landing field but does 
not tell accurately the distance from the 
plane to the field. 

Several years ago the Bureau of Stand- 
ards was called upon to develop a method 
to assist airplanes in accurately locating 
the landing field when the airplane was , 
close at hand. A methed was desired 
which would give a signal heard over a 








The boat is a stanch, sea-wort'y craft, 
35 to 40 feet long, equipped with 25-horse- 
power engines, and with fully inclosed 
cabin and pilot house. Except when they 
are at headquarters or actually at work in the woods, 
the rangers eat, sleep and live on their boats. 

season,” Mr. Sherman re- 
usually 


“Summer is the busiest 
“Their day is not an 8-hour day, but 
a 16- or 20-hour day, with only one man actually on 
duty while the boat is running. The ranger is just as 
proud of his boat as the Bedouin horseman is of his 
steed, and the ranger boats in Alaska are the most 
sailing the waters of the Alexander 


ports, 


distinctive craft 
archipelago.” 


The Life-Cycles of Bacteria 
he a recent publication of the National Academy of 
Sciences Dr. F. Lohnis describes the life-cycles of 
Under 
fuse, 


Briefly the life cycle is as follows: 
come together and 


bacteria. 
certain conditions the cells 
forming an amorphous mass—the symplastic stage—in 
which the protoplasm undergoes a thorough mixing. 
The symplastic stage is formed not only in cultures in 
artificial media, but, in the case of the pathogenic 
organisms, in the body of the host as well. It forms the 
connecting link between the various sub-cycles of which 
the life eyele of the organism may be composed. All 
kinds of vegetative cells, as well as all the varieties of 
reproductive organs described by the author, can give 
rise to the symplastic stage. From the symplasm the 
so-called regenerative units always arise and these 
either grow into new cells or several of them unite to 
form new cells directly. 

Six distinct types of reproductive organs have been 
described by the author. These are: (1) Gonidia, two 
to four or more in each cell. They are generally motile 
and slightly more resistant than vegetative cells. Many 
are filter passers. They grow into vegetative cells. (2) 
Regenerative bodies, distinct from regenerative units. 
They are spherical, oval, pear- or kidney-shaped or more 
or less irregular, rod-shaped and branched. They are 
readily stainable, generally motile, and 


A cross-section of a timber retard, and a view of the concrete pile 


of which it is anchored to the bed rock 


a second mode of interaction between the protoplasmic 
bodies in bacterial cells has been observed. This con- 
sists in the union of two or more cells, and is termed 

















Sinking the concrete piles to which the retards of cut 
trees are tied by steel cables 


“conjunction” by the author. Conjunction is most 


common in cultures two to four days old, and generally 


comparatively large area when the air- 
plane was at a high altitude but would be 
localized within a small when the 
plane was near the ground. A method employing a large 
horizontal coil tuned to 500 eyecles was tried but did 
The use of radio frequency 


by means 


area 


not prove satisfactory. 
waves was, therefore, undertaken and two horizontal 
coils, one above the other, with current flowing in 
opposite directions, were used. A fairly high radio 
frequency, such as 300 kilo-eycles, was employed. 

A ealeulation was made which indicated that the 
signals radiated from the two coils would be the strong- 
est for an airplane flying in a given horizontal plane 
whenever the airplane was within a comparatively 
small ring-shaped area located above the landing field. 
The results of these calculations were verified in prac- 
tice. 

The Bureau of Standards has just published a paper 
giving the theory of the radiation from an antenna 
consisting of two horizontal coils such as that described 
above. The area within which the signal is heard, and 
the point at which it is most intense are @iscussed. The 
results of these investigations are given in Bureau of 
Standards Scientific Paper No. 431. 


A Stump Cutter That Is Different 

OWTIERE, perhaps, stump present a 
4 greater problem than in Louisiana. This state has 
something like nine million acres of cut-over pine lands, 
studded with stumps, about thirty to the acre for a fair 
average. These stumps have in many instances been 
there for forty years without showing any indications 
of rot; and they have resisted the attack of stump 
pullers and dynamite equally. 

Sylvester M. Hurd, of Livingston Parish, owns what 
would be a handsome farm of 170 acres if it were not 
for the stumps. He has tried all the conventional 
remedies, and none of them will deal with the stumps 
at a practicable cost. So he has put his inventive mind 
to work on the problem, and has designed a stump re- 
mover that is radically different from any 
we have seen. It does not use explosive, 


does the 





fairly resistant. They may multiply by 
fission or budding, are formed from 
vegetative cells or from the symplasm, 
and may give rise to vegetative cells or 
to the symplastic stage. (3) Exospores, 
unstainable regenerative bodies. (4) En- 
dospores, produced by vegetative cells or 
by regenerative bodies. Conditions for 
formation are similar to those for the 
formation of regenerative bodies. (5) 
Arthrospores, easily stainable, but with- 
stand drying better than heating. They 
ure formed by the segmentation of vege- 
tative cells and transformation of the 
joints into fairly resistant spherical 
hodies. (6) Microcysts, very similar to 
arthrospores. They are formed by vege- 
tative cells growing and becoming spheri- 
eal with a thickened membrane. After a 
rest period they may become vegetative 
cells, germinate like pores, or may break 
up into two, three or four segments, which 
hecome vegetative cells. In addition to 
their reproductive function exospores, 
endospores, arthrospores, and microcysts 








it does not attempt to pull the stump; it 
simply chews it up. The cutter head, 
which weighs 3000 pounds, has four arms 
studded with heavy steel biades. At the 
ends of the arms are other knives placed 
so as best to cut into the ground. The 
contrivance can be attached to any tractor. 
Automatie devices lower the cutting 
head to the ground near the stump, and 
then move it slowly forward, while the 
cutting arms revolve at high speed. The 
above-ground part of the stump is literally 
chewed into chips, while at the same time 
a clean cut is made through the tap root 
eighteen inches below the surface, and 
the entire stump above this point included 
in the general mastication. The hole left 
is small compared with that left by blast- 
ing, and yet is sufficiently deep to permit 
of plowing. Then the chips are baled and 
sold to the turpentine mill, at a figure 
that goes a long way toward paying the 
costs of de-stumping. There might ac- 
tually he a profit in the operation if it 
were not for the cost of delivering the 








are, in the first place, resting stages. 
Besides the formation of the symplasm 


The stump remover that grinds the stump up into chips for the turpentine mill 


chips to the mill. 
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Airplanes in the Public Consciousness 
The Planes-in-the-War Exhibit at the National Museum in Washington i 
By C. H. Claudy 





most people know was developed in Eng- 


oe AE FUTURE of aviation in 

ia } | American is intimately bound land and adopted by the United States 
; ] up with popular education for observation and bombing purposes. 
| par on the subject. The more This particular one is equipped with a 
ss rons know of and under {00-horsepower Liberty engine, driving 
————— stund something about the the plane at 120 miles per hour for 2.6 


hours on a gasoline capacity of 94 gal- 
lons. Two Lewis guns and two Marlin 
airplane guns are its armament. Here, 
too, it is interesting to get a little inti- 
mate industry-in-war history. Examina- 
tion of the bomb-sight shows it to bear a 
small copper plate which advises the 
curious that this piece of apparatus was L 
made by the Edison Phonograph Works. 

When it comes to bombing planes, how- 
ever, the Marlin bomber holds the center A 


problems of aviation, the more likely that 
knowledge is to be reflected in Congres 
sional action. Hence it must be consid- 
ered that the airplane exhibit of the Na 
tional Museum in Washington, recently 
opened to the public, is a distinct factor 
in the future of aeronautics, since no 





where else can so intimate and first 
hand an acquaintance with the mechan 
ical bird so readily be made. Ilundreds 
of thousands of tourists visit the Museum 

















vearly, and the effect of this elaborate of interest because of its huge size. Twin 
exhibit upon them, arranged for easy Liberties drive it 104.8 miles per hour, and 
comprehension, can hardly be over-esti 250 gallons of gasoline give it a 3°%4 hours 

mated. in the air. It has five Lewis guns and , 

In the old Museum is the historical ex ten bombs. 

hibit, with which this story is not con The Museum authorities have com- L 

cerned, except to note that both Lang bined historic with scientific and mechan hb: 

ley's and Wright's original planes are Prow cf a flying boat, showing gunner using bomb sight ical interest by Winstrating types, Mi seme ae 

there. It is the new or airplane-in-war “ instances, with planes which are not only n 

‘xhibit to which especial reference is here made his apparatus. Many know that the controls in such examples of the kinds but which saw actual war ser p 
This collection, housed in an unsightly but com- a monster ship are duplicate: here the absence of cov- vice. Thus, the Spad, developed and used by France, 

modionus building all its own, directly to the west of ering to half the fuselage shows both control seats, one is here represented by one, which if not actually that fi 

the old Museum, includes eight planes of diverse types, empty and the other occupied by a model of a_ pilot. used by Fonch, Guynemer and Rickenbacker, at least w 

so arranged and placaurded as to answer the thousand The F 5 L model is equipped with four 230-pound saw good service in the great war. This particular ti 

ind one questions which all thinking laymen want to bombs. Not only are the bombs to be seen, but the airplane was purt of 22 Aero Squadron Air Service of ol 

isk about a plane as seon as they see it is something mechanism which drops them, and at the prow of the the A, FE. F. It haus seven victories to its credit. bl 

else besides the two wings and motor hum which alone ship is a bember, using the sighting apparatus by On September 2, 1918, Lieutenant A. R. Brooks, on of 

ippear to the observer when it is in the air. which he determines where the bomb is to fall. voluntary patrol destroyed an enemy biplane Rumpler, W 

On first entering the vast building, attention is im- Walk around the mighty flying machine, and the in the region of Thiacourt; September 4 he destroyed fc 

mediately engaged by a flying bout, Model F 5 L, visitor finds the door to a gunner’s cockpit open, and a monopline Fokker in the region of Thiacourt; Sep- le 

which was designed and used fer patrol and convoy the gunner using one of the three Lewis guns there tember 14 he destroyed two Fokkers over Mars-la- iz 
duty in the war zone. This monster plane has a wing controlled. Observe the wing edge closely and one Tour; October 9 he destroyed a D. F. W. over Aincer- 

span of 108 feet, 10 inches, is 49 feet 4 inches over all sees the small pipe which, through venturi tubes, pro- ville; October 27, Lieutenant Jones destroyed a Fok- nm 

n leneth, and curries 495 gallons of gas, which at a duces an air stream in the air-speed recording instru- ker over Champigneutles and on October 30 Lieutenant is 

speed of 100 miles per hour gives a cruising radius of nent. Here one can also trace out such small details Jones destroyed another Fokker near St. George. Lieu- ro 

SOO miles or ei t hours flight Fully loaded, the plane as the Sandow attachment or Bungay cord which is tenant Swaab, one of the Squadron aces, also tlew this to 

weighs 13,000 pounds and is kept in the air by two used to aid pilots in keeping the plane .on its course. plane a number of times. By far the most interesting ac 
fW-horsepower Liberty engines That is, if one engine is damaged, the other engine has thing about this plane is the large number of little 

The particular feature of this plane which makes it a certain turning effect which it is necessary to over- black crosses which dot it here and there, each one by 

of such vivid interest to the visitor is that one-half come by keeping the rudder in a constant position. indicating a mended bullet hole. In addition there are tl 

of it is complete and the other half half-skeletonized, When the attachment is stretched and attached to the a number of bullet holes which were never mended. to 
“> that its construction, its interior, its controls, its rudder bar, the rudder exerciser maintains a constant The Spad is equipped with a Hispano Siuza motor 

mechanism, its available space and its fittings may be pull. There is also a Sandow attachment for use in of 220 horsepower giving a flight speed of 135 miles di 

casily seen and understood. Every one knows that big conjunction with the elevators in case the plane be- per hour. The gasoline capacity of 30 gallons permits bl 

planes like this are equipped with radio; here the comes tail heavy or nose heavy. a sustained flight of two hours. The armament in- bl 

Visitor sees the apparatus, in the body of the fuselage, Another plane skeletonized for the edification of the cludes two Vickers machine guns. r 

with a life-size model of a radio operator at work with student is a De Haviland 4, tractor biplane, which as (Continued on page 72) of 
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The United States planes-in-the-war exhibit seen from the west end of the hall (left) and from the main door 
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A New Principle in Plowing and Road Sur- 
facing and Ice Surfacing 
By E. M. Stevenson 

HE photographs accompanying this article show a 

spiral plow and a road shaver invented by Mr. 
Lytle S. Adams of Webster Grove, Mo., who, backed 
by years of experimenting and research on his ranch 
in the Southwest of this country, is now placing these 
machines—and a stump cutter that employs the same 
principle—on the market from East St. Louis, IIL. 

The plow is designed to give the soil all of the bene- 
fits of its own natural nutrition, Mr. Adams claims, 
which is not possible by any other methods of soil cul- 
tivation now in use. It consists of nine spiral cutters 
or blades, located in a triangular shape, each following 
blade covering the soil just missed by the one in front 
of it. Right ahead of the last blades are the rear 
wheels, allowing them to run on firm ground, while the 
following blades plow the soil after them. The machine 
leaves in its wake a twelve-foot swath of soil, pulver- 
ized to a depth of 16 inches, if desired. 

Keach plow 
f the hardest cutting steel. 


is smooth and sharpened while the rest of the blade 


blade is eonstructed like an auger and 
The entering edge 


made « 


ons of teeth, like a saw blade, bolted on 
replaced when worn 


consists of sect 
to the drill shaft so they may be 
down. 

The blades are operated by a continuous chain, driven 
by a 4-ceylinder, 45-horsepower motor. They revolve at 
the rate of 200 to 600 revolutions per minute, according 
to speed desired, 

by reason of its alternate blades turning in reverse 
directions the plow will never clog in any soil; each 
blade has a tendency to clean the other. The revolving 
blades never strike an obstacle squarely, but with a 
motion, so that the blade either moves it out 
The plow may 


rotary 
of the way or shifts to one side itself. 
easily be pulled by a 10-20 


chine built on the same lines as the spiral plow. The 
principal difference between them lies in the position 
of the rear wheels. On the plow they are just ahead 
of the last blade, so that the solid ground the wheels 
run on may be plowed after the wheels have passed; 
while on the road shaver the front wheel follows the 
first cutter and the rear wheels follow the last cutters, 
making possible a smooth traction on an 
evenly shaved surface of road. There are nine cutters, 
each driven by a continuous chain and rotating in re 
Thus the cutters assist 


perfec tly 


verse directions, alternately. 
each other and prevent chipping of an asphalt surface 
by precluding too much pressure in one direction and 
making the machine more easily guided and controlled, 
which would not be the case, were the cutters allowed 
to rotate in the same direction. 

This machine is designed primarily for use on an 
asphalt-paved street or road that has been worn con- 
siderably in places and is full of small bumps. With 
its nine cutters revolving at a high rate of speed the 
shaver leaves in its wake a swath of smoothly planed 
surface of road twelve feet in width. It is claimed 
that a street in poor condition may be made as good 
as though the paving surface had just been laid. In 
addition, it would be a matter of only a few hours to 
put a sheet of ice in perfect condition with this ma- 
chine.’ Last winter the shaver was tried out for this 
work in Chicago, and gave better results that were 
attainable in any other way. 


Soil Acidity Preferences of Some Eastern 
Conifers 

N the Journal of Forestry for May, 1922, Mr. E. T. 

Wherry, U. S. Department of Agriculture, discusses 
the question of the Soil Acidity Preferences of Some 
Kustern Conifers. 

Plants differ markedly in their response to acidity or 
alkalinity of the soil, some being apparently able to 


The road-scraper showing its versatility by putting an ice surface in shape for the skaters 


grow about equally well no matter what the reaction, 
while others are very sensitive in this respect, and die 
promptly when placed in a soil of unsuitable acidity 
or alkalinity. 

The seeds of trees lodge and germinate in the upper 
layers of the soil, and so are affected only by the 
acidity conditions existing there; but as soon as the 
roots reach any considerable length, they may be sub- 
jected to totally different reactions. Since soil acidity 
is largely the result of the oxidation of cellulose and 
other constituents of the leaf litter, it is normally 
greatest at the surface and diminishes more or less 
rapidly in depth. Moreover, the leaching effect of 
rain, removing lime and other might 
neutralize the acids as fast as they 
at the surface. In studying the soil acidity relations 
of trees it is therefore essential to note not only the 
that 


bases which 


form, is greatest 


surface acidity, but also that at some depth, se 
an idea of what may be termed the acidity gradient 
ean be obtained. 

It turns out that three general habitat classes can 
be recognized, which may be termed respectively acid, 
intermediate and circumneutral. Acid habitats com 
prise such as exist, for instance, in the New Jersey 
pine barrens, where the surface soil is mediacid (spe 
cific acidity 1,000 to 100) over vast expanses Ilere 
the acidity gradient is slight and at depths of a meter 
the reaction may still be mediacid, or at any rate sub 
acid. Intermediate habitats may be 
ilar to the preceding, with mediacid reactions at the 
surface, but the acidity gradient is marked, and the 
acidity is decidedly lower at 10 em. depths, while the 


e 


soil is usually quite neutral before the depth of a 


superficially sim 


meter is reached. Circumneutral habitats are those in 
which the surface material is only exceptionally more 
than minimacid. The surface may be neutral or even 
somewhat alkaline, and in any cause minimalkaline re- 
actions are shown within a few centimeters of the 

surface. Discussing his re 





quite as readily, 
by six horses. Its own op 
blades revolving 


tractor or, 


eration of 
forward tends to cut its way 
through the soil, on the old 
principle of a circular saw, 
and is a distinet advantage 
as a cost saver in its assist- 
ance to the motive power. 
The reason for the pe 
advantage of this 
plow beside the time and 
economic advantage in fin- 


culiar 


ishing the soil for seeding, 
lies in the fact that nitro- 
gen, which is the most vital 
part of soil nutrition, is 
found in the roots of vege- 
tation, and, by turning over 
and harrowing, the soil is 
only provided with this 
property about two or three 
inches in depth. Whereas, 
the Adams plow takes every 
bit of vegetation and fer- 
tilizer and mixes it thor- 
oughly with an even distri- 
bution throughout the depth 
of plowing. 








sults Mr. Wherry says: “Of 
the 28 species and varieties of 
conifers studied more than 
half seem to favor the more 
acid conditions, In this con- 
nection it is interesting to 
note that pines and 
their 
found in the acid 
while the cedars are more 
abundant in the neutral or 
alkaline ones. 

The importance of the ap- 
plication of such soil acidity 
data to the solution of prob- 
lems in forest distribution, 
natural regeneration and 
artificial reforestation is 
evident. When the humus 
layer has been destroyed or 
altered by exposure to light 
incident to the removal of 
the timber, or by burning 
over, the chemical character 
of the surface seil will have 
most to do with determining 
what sort of new growth 
will come up, or whether ef- 
forts to reproduce the for 


most 
relatives afte to be 


groups, 





mer forest cover will be 





The rotary road shaver 


shown herewith is a ma- 


The spiral-cutter plow, showing the arrangement of the nine cutters 


likely to succeed. 
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Chalina oculata 


Animals of lower groups 


HERE is indeed a great difference be- 
tween a plant and an animal. But, as 
we approach life’s lowest ladder the sim 
plicity of the explanation is not what ‘it 
seems to be and the impossibility of dis- 





—-—-—J tinguishing these two worlds is apparent. 
For one path leads us to the height of the vegetable 
kingdom, the other, far more tortuous and winding, 
leads us to the crest of the animal kingdom. But 
there, before the common doorway where both roads 
meet and go side by side for a little way, both forms 
are so similar, so interwoven, that it is impossible to 
separate one from the other. 


comparatively easy to differentiate a tree from 





pmal and to classify the former as a plant and 


a l 
the latter as an animal. This is obvious. The many 
fundamental differences in both organisms are too 
characteristic to be mistaken For instance, the tree 


never has a mouth or an intestine, it takes its food 
from the outer part of its structure But well char- 
acterized animals are known whose organization is so 
simple that they do not possess either of these organs. 


The plant’s nourishment consists of inorganic sul 


stance from which organic material in produced, at 
the same time exhaling‘oxygen. But this is not a 
characteristic of all plants. The host of mushrooms 
and fungi only live from organic compounds, never do 


they produce them. In regard to respiration, the plants 


take up oxygen and give off carbon dioxide just like 


the animals. it is known that the process of respira 
tion is made possible by the green coloring matter of 
the leaf, the chlorophyll Only those cells in which 
this substance is found are able to build up organic 


compounds by a union of carbonic acid gas of the air 
and the water of the soil. 

The chlorophyll bodies of some of the algae are 
shaped like ribbons, rings, plates, ete., but in the ma 
jority of plants they are lentil shaped, forming gran 
ular masses. The colorless protein base of this ma 
terial has a delicate spongelike structure, the green 
coloring matter being imbedded in the web. The 
in is the organ of activity and it aids 

All the green parts of the 





chlorophyll gra 
in the production of starch 
plant have the inherent property of inducing this 
change as long as suflicient light is present, and at the 
sume time giving off oxygen as a waste product. When 
the green parts of the plant are kept in the dark, the 
reverse is true. During the hours of the night the 
plant absorbs oxygen and gives off carbon dioxide. 
But this is also true for all those parts of the plant 
lacking this green coloring matter. An animal on the 
other hand only exhules carbon dioxide and inhales 
oxygen. Now a large number of plants are known 
green pigment and to this 
c plants. The 


which do not possess this 


class belong all of the many parasit 


respiration of these is exactly like that of an animal. 

Then. too, it was believéd that a difference between 
the plant and the animal was found in that the latter 
were able to move while th former were stationary. 
But this is not upheld by facts For instance, the 


Sea anemone 


Corals 


whose form approaches that of plants 


Between Two Worlds 


By Dr. E. Bade 


venus fly trap suddenly closes its leaf when touched 
by an insect. Another unique form is the sensitive 
plant which not only closes its leaves together when 
touched, but also lets them hang downward. This 
free movement of the plant becomes far more interest- 
ing in the lower forms of algae at the time of propaga- 
tion. Seen through the microscope they consist of 
numerous cylindrical cells filed with chlorophyll. A 
lively movement of the green pigment is observable in 
all cells. Suddenly one of them bursts in the center and 
a living, animated, developing mass of protoplasm is 
ejected. It is a little ball. On one point a white crown 
is produced which soon causes tiny cillia to protrude. 
The green ball rotates about 
its axis and rolls away in the water, animated with 
such life as if the plant had suddenly been transformed 


These begin to vibrate. 


into an animal. 

When this “swarmer” has enjoyed a few hours of 
unhampered freedom, its movements become slower. 
Periods of rest occur which are gradually lengthened. 





A stage in the life cycle of Spirogyra nitida 


Its sluggishness increases. In its first exuberance it 
approached the light, now it shuns it and seeks the 
darkest spots where it anchors itself to any convenient 
support. The cillia are withdrawn. Animal life has 
died and plant life begins. The head end forms a root- 
like structure, while the brightly colored rear end 
elongates after the bedy has been surrounded by a 
glassy cell wall. 

A large group of animals to which the sponges, ane- 
mones, corals, ete, belong, are sometimes considered as 
plant animals. They have attached themselves firmly 
to a support, and often possess a root-like structure 
with which they fasten themselves to a stone or in the 


sand. These also have a stem, many have branches 
or twigs, and often apparent flowers. But they do not 

live like plants. They get their food like other animals, 
eatch their prey, kill it with poisons, and digest it in 
a stomach. In short, although they are sessil and re- 
semble a plant in outward form, they do not have the 
characteristics of one. 

Just as it is with the swarming algae, so do the 
young remain free for a time, and it is difficult to con- 
ceive that these will later be immovable and that they 
must be satisfied with that which the playful currents 
wash their way. Their root-like structure has nothing 
in common with the roots of many plants. They do 
not assimilate any foodstuffs through it, they use it 
only as a hold fast. But this is also the case with a 
large number of plants such as the sea weeds, whose 
roots are only used to attach themselves to some ob- 
ject. 

The property of reacting to a stimulus, which is gen- 
erally dependent upon the existence of a nerve system, 
was first considered as a characteristic of the animal 
kingdom. But many plants react to various stimuli as 
has already been seen in the sensitive plant. On the 
other hand animals without nervous systems also re- 
spond to a stimulus. 

Nowhere is a sharp dividing line to be found be- 
tween these two kingdoms. No universal characteristic 
is applicable, which will surely differentiate between 
the plant and the animal world. In general it can be 
said that the true plants live almost exclusively upon 
air, water and salts, the true animals upon plants or 
other animals. Therefore no animals were present 
upon the earth before the plants existed. But living 
organisms are still found today which baffle’ the 
scientist. They do not seem to fit in the scheme of 
things. 

Plants have been humorously classified as those ob- 
jects which are.studied by the botanist, and animals 
as those studied by the zoologist. At any rate the 
organisms claimed by both the zoologist and the botan- 
ist as their own, are so tiny, that they are only visible 
through a compound microscope. 

Animal life is so closely bound to the plant that the 
extinction of one demands the death of the other. The 
plant is continually changing the raw material of the 
earth into organic compounds such as starch, sugar, 
albumin, fat, ete., and at the same time it recreates 
the oxygen necessary for animal life. On the other 
hand the animal not only exhales the carbon dioxide 
so vitally important for the welfare of the plant, but 
it also gives off vast products rich in nitrogen which 
are then available for the plant. In this way both 
organic kingdoms are dependent on each other. 

The accompanying photographs, made by the author, 
illustrate some of the most striking plants and animals 
which are difficult to place in either the plant or animal 
kingdoms. The three photographs at the top of this 
page are of animals of the lower groups whose form 
approaches that of plants: so much so, in fact, that 
they are sometimes considered as plants by the laity. 
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A Garden Telescope for the Amateur 
Astronomer 

rV°HE pleasures of telescopic observation, especially if 

the objects to be viewed are the heavenly bodies, 
re considerably offset by the necessity of continually 
etting up and dismantling the mounting, or support 
vhich carries the instrument. This inconvenience, to- 
rether with the comparatively high cost of a powerful 
efracting telescope, has tended to wean away the 
mateur astronomer from a most fascinating field of 
tudy. The garden telescope shown on this page has 
wen invented and designed by Russel Porter, of Spring- 
ield, Vt., and is now being manufactured to overcome 
hese handicaps and to provide an entirely new and 
eautiful ornament which becomes a permanent fixture 
n the garden or on the lawn of its owner. 

This novel instrument consists essentially of a modi- 
fied Newtonian reflector, mounted so as to be able to 
follow the stars in their diurnal motion across the sky. 
The mounting is thus an equatorial one, but of unusual 
design. It is equally suited to terrestrial observation 
n the daytime, and can be used as a sun dial to obtain 
the time, but with a higher 
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off the hour circle, and afterwards converted to mean 
and standard time by applying the proper correction 
from tables provided for this purpose. 

The entire instrument is built of durable bronze and 
may be left out in all weather. The mirror, prism and 
cell are easily removed and taken indoors for safe 
keeping when not in use. 

The brilliancy of the images, due to the high light 
grasp of the mirror, together with its freedom from 
color, render this type of telescope specially suited to 
The design has stripped the instrument of 
telescope and 


day use. 
the familiar mechanical features of a 
masked them in a beautiful garden ornament without 
sacrifice to efficiency. The silver coating of the mirror 
will, with ordinary care, last for years and the makers 
provide for resilvering at nominal cost. 


The Pocket Barometer-Altimeter 
HE pocket barometer, in sizes as small as 1% inches 
in diameter, some years ago was equipped with an 
altitude scale concentric with the pressure scale. The 
atmospheric pressure does not decrease in regular pro- 


35 
rapid ascent in a balloon or elevator but it soon 
“catches up.” Eventually it checks up well 
larger instruments when carried in airplanes and ele- 
vators. For example, an express elevator in the Wool- 
worth building was taken to one of the highest floors. 
As the elevator began its ascent the indicator did not 
move and for a great part of the ascent it lagged be- 
hind the true altitude. However, by the time the ele- 
vator stopped at this high floor, the reading was ap- 
proximately correct. In the next ten minutes the indi- 
cator advanced only slightly. These small instruments 
ure not sensitive enough to indicate the sudden change 
in air-pressure as a train enters a tunnel. They are 
useful in laboratories or in any experiments where 
pressures less than atmospheric are to be measured 
with fair accuracy. 

The pocket barometer-altimeter having a full-scale 
reading of 8000 feet is perhaps the most generally use- 
ful. It is sensitive enough for most purposes and will 
record nearly all altitudes encountered in this country 
on railroads or automobile highways. The 16,000-foot 
instrument is sufficient for most air-travel and moun- 
tain climbing. 

The writer has used these 


with 





degree of accuracy. 

As seen from the photo- 
graph, the tube of the tele- 
scope has been eliminated 
ind the optical parts—the 
concave silvered glass mir- 
ror, a reflecting prism and 
the eye-piece, are all exposed 
to view. The mirror rests 
in a bowl of bronze lotus 
leaves from which rises a 
sraceful blade or leaf carry- 
ing the prism at its farther 
end. The eye-piece is capa- 
ble of rotation about the 
prism so that the observer 
may always look down at a 
convenient angle, regardless 
of the direction of the ob- 
ject. This constitutes the 
telescope proper. The mirror 
large licht 
six inches aperture, 
n combination with its short 
focus and half-inch eye-piece 
sives approximately 50 mag- 
nifications. The eye-piece is 
designed to produce an erect 


has a grasp of 


which 


nage. 

To allow the 
following the stars an axis 
must be provided that can 
be adjusted parallel with the 
axis of the earth, and about 
which the telescope may re- 
accomplish this 


telescope’s 


volve. To 
the bowl is carried in trun- 
nions on a second member 
ealled the bell. The bell 
rests on three points, one of 
them a thrust bearing in the 


polar axis, the other two be- 








three sizes in many 
and finds them quite satis- 
factory for 
Larger instruments can be 
obtained which record dif- 
ferences in altitude of one 
or two feet. 


A Simple and Cheap 
Way of Getting 
Rid of Ants 

LL who live in the 

country during the hot 
months of the year, when 
insects thrive and seek to 
force their unwelcome at- 
tentions on the house-dwell- 
ers, especially that indus- 
trious little worker, the ant, 
who will penetrate into the 
most carefully guarded home 
in the search of food, will be 
interested to learn of a new, 
effective and economical 
method of getting rid of this 
pest. We quote from a let- 
ter, written to the German 
journal, Kosmos, 

A swarm of black ants in- 
fested a house, situated in 
a garden, entering through 
a tightly closed door. The 
ants were attracted by some 
broken jars of jam which 
had been standing in that 
condition for quite 
time before the army of ants 
attacked them, Various rem- 
edies were tried to destroy 
the pest. It was attempted 
to trap the ants in empty 
bottles, filled with a little of 


ways 


most purposes. 


some 








ing rolls on which the rim 
of the bell may turn. The 
center of weight of the tele 
scope is thus well down in 
the hollow bell and well inside the three-point support, 
constituting a stable and rigid equatorial mounting that 
might be equally suitable to large astronomical re- 
flectors. 

For pointing purposes by day, two open sights are 
used on the back of the blade like the sights on a rifle 
work two graduated circles are 
provided. The declination circle passes around the 
bowl and is divided into single degrees. The hour circle 
is marked on the rim of the bell in Roman numerals 
and subdivisions of ten-minute intervals. These circles 
ire so large as to require no verniers for setting pur- 
provided, and slow 
turning either 


barrel, For night 


poses. A declination clamp is 
motion in right ascension obtained by 
one of the rolls on which the bell’s rim rests. 

Finally the base supporting the bell has a horizontal 
circular track on which the mounting may be turned 
to any azimuth. This motion is found most convenient 
for terrestrial observation of objects near the horizon. 

The range of the garden telescope is about 25 degrees 
of latitude and a spherical seat in the base allows an 
adjustment for any place in the United States and 
continental Europe, and, of course, a corresponding 
range south of the equator. 

For getting the time the telescope is pointed at the 
sun and its image projected on a visiting card just 


outside the eye-piece. Apparent sun time is then read 


Two views of the ornamental, tubeless, reflecting telescope, which would constitute an addition to any the jam, 


garden, and which is capable of real observations 


portion to the altitude and therefore one scale or the 
other must be non-uniform. For some reason in the 
earlier instruments the altitude scale was made non- 
uniform and the pressure scale uniform. However, re- 
cently the altitude scale has been made regular or uni- 
form and the pressure scale irregular or non-uniform. 
This has greatly increased the convenience of the in- 
strument so that it is exceedingly interesting to carry 
one of these, 

The usefulness of the barometer 
weather is so well established that anyone can soon 
acquire skill enough to acquaint himself with ap- 
proaching weather sufficiently in advance to be very 
useful to him. The new pocket instruments not only 
foretell weather but provide interesting data pertaining 
to altitudes. They can be obtained regularly with 
altitude scales for maximum altitudes from 3000 to 
16,000 feet. Obviously the one whose entire scale covers 
from 0 to 3000 feet is more sensitive than the others. 
Its barometric scale extends from 28 to 31 inches. This 
is quite satisfactory for barometric prognostication at 
altitudes to about 1000 to 1500 feet above sea-level. 

Such an instrument readily records altitude differ- 
ences of 10 feet. For ordinary automobile touring it 
does not appreciably lag and therefore indicates the 
variations in altitude quite satisfactorily. The indi- 
cator is somewhat sluggish during the early stage of a 


in forecasting 


but without sue- 
Then the jam was 
with arsenic and 
The next morning, 


cess, 
poisoned 
the jar was placed on a flat saucer. 
it was observed that the swarm of ants had increased 
A crowd of ants was collected 


instead of decreasing. 
The number of ants became 


around the bottle of jam. 
that it was easy to trace the stream of the 
food under the 
hoped-for 


so great 
insects going to and from the sweet 
crack of the door into the garden. The 
poisonous effects of the arsenic were not fulfilled. The 
insects appeared to be unaffected by the poison. 

It was then thought possible that the ants could be 
combatted effectively by the aid of a strongly smelling 
substance. There happened to be some tar camphor, 
that is, naphthalene balls handy in the house. 
of this material was ground up and a few ants were 
caught on the threshold of the door and encircied with 
a thick layer of the tar camphor. The results were 
The insects were entrapped for about 


Some 


quite wonderful. 
5 to 10 minutes while they were trying to get out of 
the circle of tar camphor. Finally, when an opening 
was made for the ants to escape from the circle of tar 
camphor, the insects fled precipitously. Three such 
naphthalene barriers were erected on the wall in the 
garden, which was infested by the ants. No ants were 
able to pass the barriers and the pest was definitely 
overcome. It is commonly believed that ants will not 
cross a white line, but this fact is not sustained in 
practice, according to the most casual observation. 
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Silas . c ot arog.” 
— ; GENERATOR 
FIRE TO HEAT RETORTS 
FIRE CLAY RETORT 
COKE FROM RETORT 
— = = —_— = = ——n SH 
Retort and bsidia apparatus for the manufacture of The plant in which water-gas is made and enriched with oil 
The history of man-made illuminatingginnin 
[mune IIE GAS that burns in the modern mantles visible flame is just as good, for heating a mantle ‘ 
if] \} und in the cook-stoves of the modern apart- to ineandescence, as the most brilliant naked jet. The S ot 
] ment is of two quite distinct sorts—barring Laws prescribing the candle-power of domestic nH 
: | | out, at once, the natural gas which constitutes gus are therefore of value only in proportion to 

cnn a third sort in the regions favored by this the obstinacy with which the users cling to anti Tl >» V: “7 > ~ > _ ] | 1e B >» as ‘ T 

Bonn | mineral resource. Coal gas is apparently the quated equipment, and the gus companies are ¢ arlouUs Le ps l iat ale c twe aw 
older of the two manufactured gases. It is made by beat- working, with some success, for their elimina- ’ ‘ . 
ieee hibteiietiemnn Gand Gab abéat Gee heute th ainiial tee ‘than Ged tie ebabete Racin: Compiled by the SCIENTIFIC AMERICAN fifurnis 
clay retorts. The heat is not developed by burning the In any event, however, greater heating power 
cool in the retort itself, as is the case in coking: the retort n all cuses and greater lighting power in some cases are tank containing two trays of oxide of iron wher@oducts 
is external! heated, and the coal is actually distilled, as required than would be given by the pure water gas from sulfur impurities in the gas are absorbed by the e term 
though it were not itself inflammable at all. As the gas the generator This gas is therefore “enriched” by com- and removed from the gus. The ton or lid of the red ga 
passes off, a residue known as “gus-house coke remains bining it with il under such conditions that the oil is ean be raised, as shown by the dotted line abo s 7m: 
in the retort: this is drawn out and a fresh charge of gasified and held in suspension in the gas. The process is changing the oxide. A pile of oxide, undergoing ai ctu 
coal added. The process is therefore no continuous known as carburetting and the apparatus in which it is shown on the floor underneath the purifier. The gus de j 
one in the strict sense of the ter carried out as the carburetter. goes to the station meter for a production metering} wel 

Pro e retor the gas ] es into the hydraulic main, The carburetter and super-heater are brick lined shells is piped thence into the storage holder. en open 
from which it is withdrawn the exhauster and pushed containing brick laid crosswise, checker-board fashion, so In some plants coul gas only is produced, in itinl—a 
to the condenser. All these steps are clearly indicated in as to leave open spaces between the bricks. By admitting water gas only, and in others both are made and e—the 
the left-hand unit of the dra s the head of the page. rat the top of the carburetter and at the bottom of the At the present, about 60 per cent of the gas sol ed. 
In the condenser the gas is cooled by water surrounding super-heater, the gas coming from the generator can be public utility service in the United States is carb sis m 
tubes through v the gus pusses rhis condenses the burned The burning of this gus heats the brick checker water gus The percentage of acetylene and oil e of 
tar and oil carried in the s to a liquid which flows out work and the burned gases finally pass out at the open sinall Due to changing fuel conditions, the «¢ sof the 
at the bottom through water-sealed pipes, not shown, into valve at the top of the super-heater through the stack into 
the tar stornuce n ir ] e condenser the gas goes to the atmosphere. 
the scrubber, which consists of a evlindrical tower contain When the fuel bed in the generator becomes hot enough, 
ing a number of wooden s having slats running cross the air valves and stack valve at the top of the super- SRHAPS no invention of first-grade imp eceived 
wise in checker-board fashion, and where a water spray at heater are closed and steam, through a connection not much abuse as did illuminating gas. The§the phi 
the top of the tower keeps the slats wet and washes the = shown, is turned into the generator and, passing up portant developments, found the public in@ attitud 
impurities down over the wet surf ces where the gus gives through the highly heated fuel, forms carbon monoxide early models and to anticipate the day when defpuld ha 
up its ammonia to the water. This ammonia solution is and hydrogen. These gases burn with a pale blue non of satisfaction. /t is a common thing today to J in thi 
removed at the bottom through a water-sealed drain and luminous flame and are known as “blue water gas. Oil : / : ; pa 
ita, ts. aah: cientn aheenies ween eae under premuse fs cprayed down ever the hat teich-woek device is not perfec ted, il undoubtedly will ultid@prried ti 

The gas next goes to the purifier, which is a large iron in the carburetter. The hot brick here and in the super vice. But at the time when it would have been infend suc 
box containing two truys of oxide of iron, where the sul heater converts the oil into a fixed gas, as indicated industry, gas Was denounced by Napoleon as al§d by Si 
fur impurities in the gas are absorhed by the iron and above. The gas entering the bottom of the scrubber must Gas has made its place; but even today i place a 
removed from the gas. The top or lid of the purifier car bubble through a water seal, which prevents a return ought to hold a more enlightened altitude. We pl to le 
be raised, as shown by the dotted line above it, for chang flow. In many plants this bubbling and sealing goes on ondary importance. A little attention to the fad that th 
a ce | ef a eS ” Gas is served to 4600 municipalities by Mes. 
on the floor underneath the purifier. The gas now goes The scrubber consists of a cylindrical tower containing There are 9,200,000 gas meters, serving, @ary bas 
through the station meter, which measures the volume a number of wooden trays having slats running crosswise . << 
produced; and thence to the storage holder in checker-board fashion and where a water spray at the persons i about 40 per cent of our population. 

The alternative gas-making process leads to what is top of the tower keeps the slats wet and the gas is washed With 69,500 miles of gas mains, there aiws per n 
known as witer gas If water in the form of steam is clean from its tar and carbon particles, The annual production and consumption d red gas 
brought into intimate contact ith red-hot carbon, hydro In the condenser the gas is cooled by water surrounding al $380,000,000. 
gen and carbon monoxide will be formed. This is the basic tubes through which the gas passes. This condenses the Of this total, 18 per cenl is used in illumiffer cent | 
feature of the process. The steam will soon ehill the tur vapor carried in the gas to a liquid which flows out lion, 22 per cent for industrial and 3 per cen laneous 
carbon, which must then be reheated by shutting off the aut the bottom through a water-sealed pipe, not shown, 1200 different industries. 
et iga ‘apie Shige sai il a a ala heal — be pon adage gas goes to the relief holder. Each year there ave used in the manufactur 0,000 

The details of the process are fairly simple. The fire- which equalizes the delivery beyond on account of the anthracite coal; 2,400,000 tons of coke; 900,06 S of ga. 
brick-lined generator has a thiel hed of coke or coal. intermittent operation of the process. One complete cycle In 1921 there were in use 7,000,000 cool 
which is burned by forcing air through it If enough of getting the fuel bed ready and making a “run of gas,” 1,250,000 gas space-heaters ; 8,800,000 incangers, not 
air could pass up through the fuel bed to burn the coal takes about seven minutes. The relief holder is merely The annual consumption of gas per meter pubic fe 
completely into carbon dioxide, the process would have to an open top circular tank filled with water in which a has increased from 1310 cubic feel in 190] tok feet wr 
be differently reculated: but this is not possible, so the gas smialler open bottom tank is placed so that the gas can 
giver off at the top of the generator will be the inflammable fill the space between the water and the top of the smaller —_— 
monoxide and hydrogen inside tank called a “loft.” When the gas volume is in- 

No fault can be found with the inflammability of this creased the lift rises: when decreased, it descends. The candle-power standard should be abandoned and the nput a 
mixture, but it does not burn in a manner making it an weight of the lift produces pressure on the gas. ing-value standard lowered so as to permit a more§e princi 
ideal domestic or commercial fuel Its heating value is A shaving scrubber, that is, a steel tower filled with nomical utilization of cheaper raw fuels. The be@ capacit; 
not as high as economical use demands; and formerly a wood shavings, is frequently placed between the relief coke ovens in the United States waste annually #1 over o 
more serious objection lay in its deficiency in luminous holder and the purifier in order to catch and remove drop- 150.000.000.000 cubic feet of gas, which is equal to n@ the ine 


qualities. Nowadays, however, the luminous mantle has 


jet that candle-power require- 
that in- 


replaced the open 


of date 


so largely 


ments out gas burns with a wholly 


are 


lets of tar that may be still remaining in the gas. 
The gas is pulled out of the relief holder by the ex- 
hauster and goes to the purifier, which is a large iron 


one-half of all the manufactured gas sold in the U@ several 


States. 


this 


In the presence of a lower heating-value stan 


could be largely saved by a wider substitutic 


pe of g 


s the ga 
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ee 
The storage tank to which gas of either or both varieties is delivered The apparatus of distribution to the ultimate consumer 


ginning to end, told diagrammatically 


of Gas 


aw Coal and the Domestic Burner 


urnished by the Smithsonian Institution 


“duets ovens for the highly wasteful beehive type. 
e term “artificial” has frequently been used for manu- 
red gas; but as the gus is manufactured from crude 
s name is in a sense not indicative, and the term 
wufactured” gas would be better. That is, the gas is 
de in distinction to the nature-made gas of the 
well. Because of the early use of manufactured 


pen flame burners where luminous properties were 


mukes this ob- 


frequently 


although the mantle lamp now 


term “illuminating gas” has also 
for 24 hours. 


different 








de imt 
. Th 
tblic ir 
hen d 
day lo 
rill ullte 
been i 
nas a 
oday 


here al 


plion d 


illumiq 
er cen 


facture 
100,06 
,000 

incand 
meter 


OT to 


‘i 
‘ he 
| ed. 
; carbugis is made at practically a uniform rate : 
id oil @rate of use-of the gas varies largely during 
the « - of the day The function of the holder is to equalize 
= 
7 









eceived, during its period of incubation, quite as 
th phonograph, the radio, scores of other im- 
altitude, ready to excuse the short omings of 
uld have led to a machine giving a high degree 
in this fashion and to say that while a given 
wried to perfection and will then give great ser- 
end such encouragement lo the pioneers of the gas 
d by Sir Walter Scott as a pestilential innovation. 
place against the grudging consent of those who 
pt to look upon it as a makeshift, a fuel of sec- 
that this is not just. In the United States: 


bs 


Lary basis of five persons per family, 46,000,000 


rs per mile. 


red gas is 330,000,000,000 cubic feet, valued 


ler cent for domestic purposes other than illumina- 
laneous purposes. The industrial users represent 


)0,000 tons of bituminous and 1,800,000 tons of 
s of gas oil. 

fas cook-sioves; 1,500,000 gas water-heaters; 
ers, not including street-lighting installations. 

kubic feet. The annual consumption per capita 
t feet in 192]. 














d the put and output. The storage holder works on the 

morege principle as the relief holder; however, to increase 
he be@< ipacity, several telescopic “sections” or “lifts” are 
ally @fl over one tank of water and these rise or go down 
1 to n@ the increase or decrease in gas volume in the holder. 
the Ug several lifts have water sealed connections to prevent 
e stanipe of gas at the telescoping joints. 


titutia 


Ss the gas comes into the holder and raises the telescop- 





ing sections, the weight of the metal that the gas 


must support increases and this increases the 
pressure on the gas, therefore, the higher the 


holder is raised the greater must be the resulting 
gas pressure. To furnish a uniform 
sure to the consumer, the gas now goes through 
a governor which is merely a mechanical device 
variable intake pressure is changed te 
a practically uniform pressure in the mains. 

From the governor the gas goes into the street mains, 
through the curb cock, service line, house meter and to the 
consumer's appliances. Manufactured gas contains con- 
densable constituents that collect in low places in the 
therefore, drips are necessary and must be pumped 


more pres- 


where a 


mains ; 
out at intervals. In some plants, Chicago, for instance, 
when the gas comes out of the storage holder, it is com- 


pressed and carried through medium-pressure lines to 
various districts and the pressure then reduced. This is 
more economical in certain plants than to carry all the 
gas the entire distance at low pressure. 


Gas service is radically different from every other kind 
of public utility service in that the gas cannot be used by 
the consumer as but—tirst, must mixed in 
proper proportion with atmospheric air by the consumer 
at the burner; second, this mixture must then be com- 
burned; third, the flame must be so directed that 
heat generated will effectively into the food, air, 
or mantle that is being heated, with a minimum 
The results obtained will depend primarily on the 
gas utilization appliance and the consumers’ skill and care 
in operating. All these operating features are beyond the 
gas company’s control, but vital in determining the 
quality of the service produced by one consumer and the 
effect on the service of other consumers. <A thorough 
understanding of the appliance situation in the home, is, 


received, be 


pletely 
the 
water, 


get 


loss. 


are 


therefore, of vital interest to the gas user. 


A Practical Contact Attachment 
T the last automobile show in Paris a smali device 
ry was shown for the ready establishment of an electric 
contact without either bolt or The» specimen ex- 
hibited applied more particularly to the ignition devices 
of explosion motors: but the device can be utilized 
upon all contact posts for obtaining electric connections, 
“Everyone knows,” says a writer in La Science et La Vie, 
“how disagreeable it is to have to unscrew the bolts upon 
ignition devices when one wishes to interrupt the current. 
The bolt is always oily and it is so small that it is hard 
to catch hold of it without burning one’s fingers, while if 

the motor is going one is apt to receive shocks.” 

In order to avoid these different inconveniences the 
present attachment comprises a steel head in which a 
small piston moves which is constantly brought forward 
This piece of steel is screwed 
upon an ebonite tube into which the electric wire 
whose end is attached to the movable piston. The steel 
head is pierced by a hole into which passes the current 


screw. 


also 


by a spring opposite it. 


passes 


post of the ignition device. This post has a_spher- 
ical form. The piston is hollowed at the end in such a 


manner as to fit the post exactly and hold it in position. 

By pulling the wire the piston is brought to the interior 
of the ebonite cylinder; the steel cage is thus liberated and 
the contact post is placed in it; when the wire is then let 
go, the piston is pushed forward by the spring and the 
post is held tight. When it is desired to set the post free 
the operation can be reversed with the readiness. 


same 


The operation can be performed with one hand when, for 
example, the motor has only three cylinders running, and 
one desires to know which ignition spark does not i,nuute, 
by isolating them in turn. 

The device can also be used in 
tricity to establish and rapidly con- 
tacts by the side of each headlight lamp or lantern. All 
that is have a contact of spherical 
form in order to make use of this attachment. 


automobiles lit by elec- 


movable detachable 


necessary is to post 


New Neon Lamps 
HE idea of using an electric discharge through a 
fied gus to produce light is familiar and is exemplified 
in the tubes containing neon gas which have been used in 
Such signs, with letters 
lumi- 


rare- 


advertising signs for some years. 
or other devices outlined in glass tubing filled with 
nous neon gus, were much used in Paris in the years sue- 
ceeding the armistice, owing to their relatively low 
sumption, During this the electric supply 
panies in Paris had great difficulty in meeting demands 
for electricity “any 
this purpose was forbidden. These long tubes, filled with 
emitting orange red light, produce a effect, 
but they require a pressure of several thousand volts, and 


con- 
period com- 


and accordingly lavish consumption for 


£us striking 
ure expensive to install. 

Quite recently. however, a new form of neon 
(“Osglim’), capable of being used on either direct or alter- 
nating circuits of 200 to 250 volts described 
before the [Illuminating Engineering London. 
The lamps are made up to resemble an ordinary incan- 
lamp in general appearance, and con be inserted 
intoe the usual forms of lampholders. The bulb is filled 
with neon gas at low pressure and the electrodes, are 
brought very near together. When the lamp is switched 
on the electrodes, usually arranged in the form of a star, 
become coated with a layer of luminous gas. On alternat- 
ing circuits the light is evenly distributed between the two 
electrodes, but on direct current it is emitted from one 
electrode only. This fact has been ingeniously applied to 
produce a novel form of luminous sign, the electrodes be- 
ing given the forms of letters of the alphabet or numbers, 
so that any desired inscription can be indicated by a row 
of lamps. 


lamp 


has been 


Society in 


descent 


Although the light emitted is at present small these 
lamps have the advantage of very low consumption, 


namely, only 5 watts as compared with 20 watts furnished 
by the smallest incandescent lamp for 200 to 250 volts. 
The peculiar orange color of the light readily «attracts 
attention. The lamps are also suitable for night lights, 
pilot lamps, ete., and in circumstances where little light is 
needed and small consumption of current is essential. As 
the light is confined to the red and orange part of the 
spectrum they also serve as a safe and economical source 
for a dark room, if equipped with a ruby glass bulb. 

One other unique property of the lamps may be men- 
tioned. With incandescent lamps a “flashing” effect must 
be produced by some form of electromagnetic or thermal 
interrupter, which opens and closes the circuit at regular 
intervals. Such devices have a limited range, and are 
liable to get out of order. But if a neon lamp is shunted 
with a condenser and with a resistance in series with the 
combination, regular blinking on alternating circuits, with- 
out any moving mechanism, is automatically produced. 
By adjusting the condenser and resistance the frequency 
of blinks may altered from one every ten minutes 
to 15,000 per second. 


be 
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Bridge Construction With Floating Steel Centers 


Substitution of Movable Hinged Steel Centers for Cumbersome and Costly Wood Centers 


work of bridge recon- 
earried through in 
bridge of the 


sy ome N IMPORTANT 
hie Se! struction is now 
rebuilding the 

Philadelphia & 
the. Susquehanna. 

interesting 
arch centering is being han- 
built of conerete, 


being 
Harrisburg 
Reading 
This 
because of the 


tailroad across 
work is par- 


way 








ticularly 
n which the problem of 
dled. The 


consists of 46 arch 


new bridge. which is being 


erecting tower. Around 
which was 


built up a rectangular steel 
this was built a movable rectangular frame, 
urranged to slide up and down the fixed tower and 
around this another movable frame provided with 
eantilever arms. This last frame is capable of vertical 
movement up and down the intermediate frame. The 
which are circular, have a clean span of 66 
projecting cantilever arms reach to within 


arches, 
feet, and the 


with the concrete arches in course of construction on 
the two at the shore end of the bridge. 

When the concrete has set, all that is necessary is 
to draw in the ends of the center until the whole is 
clear of the arch. At the same time the two movable 
frames are lowered on the tower, this with a view to 
a lowering of the weight and ensuring the stability of 
the scow while it is being towed to the next opening. 

When the scow has been 





since it is a 
two-track bridge and is 
being built in two 
halves, that is to say, 
16 spans 


spans; but 


one stretch of 
is being built at a time, 
it follows that the cen 
tering has to be set up 


ind taken down some 
{2 times in all. Under 
former methods, when 


was ust- 
timber, it 


the centering 
ually built of 





VAY 


r\ 


nat 





moored exactly in posi- 
tion, the frames are 
raised, the cantilever 
ends are forced out into 
position, and the whole 
center is lowered upon 
the pier brackets. 

It takes about a day 
to change a center from 
arch to arch, and this 
includes all the adjust- 
ments and raising the 
center to position ready 
for the concrete. It 








would have been neces- 

sury to dismantle each takes about 2% hours 
center piecemeal, and to lift the center from 
re-erect it for the ‘next From steel to concrete. Reconstruction of railroad bridge across the Susquehanna at Harrisburg. Ninety-two its lowered to its work- 
arch. This would have arches are being built on the movable, floating centers shown below ing position, 

meant a vast amount of It will be understood, 


7 


times when labor costs are so high, and, 
rough 


lubor in these 
moreover, the centering would be subject to 
could only be 
The problem of working out a 
method handed 


Pittsburgh, Pa., 


usage and used satisfactorily for a cer- 
tain number of spans. 
Wiis 


tore expeditious and economical 


over to the Blaw-Knox concern, of 


which designed and built the novel and ingenious 
plint which forms the subject of the accompanying 
illustrations, 

Now, since only one-half of the bridge was built at 
a time, it was hecessury to erect and remove the cen 
tering for each. arch twice, and in addition to the dif 


mentioned above 


formation, and 


of using timbering centering 


ficulties 


there was the question driftwood, ice 

the freedom of navigation to be considered So it was 
decided to build a portable steel center, or rather a 
series of them, each of which could be moved intact 
ti i new arch and erected ready for the concreting 


The plan which was adopted was as follows: 


A steel center was built. consisting of three ribs with 
a hinge at the crown The ribs were parallel to each 
other, strongly braced together, and lagged so as to 
form a seating for the concrete Since the height of 
the spans above water varies, it was necessary to pro 
vic wuns for a vertical adjustment of the center 
This was done by using a large seow, upon which was 


three feet of the piers on each side. The raising and 
lowering of the 


of four hand-operated 


two movable frames is done by means 
winches, AA, BB, operated 
drive, an arrangement which gave 
times of the movements. Our 
position of the centers on the 
they are 





worm 
control at all 
shows the 
ends of the cantilever which, 
being carried on the scow and moored in position, are 
right-hand side of the 
As soon as the center has been raised to the 
its ends are moved outwardly until they 
re in the correct position above brackets C, C, 
nner face of the pier. On the right-hand side 


wcurate 
line drawing 
arms, while 
drawn in, as shown on the 
drawing 
proper height, 


rece ssed 


n the 


f drawing the base of the center is shown in the 
drawn-in position and resting upon a trolley whose 
! ements are controlled by a worm gear. On the 
left-hand side, the bottom of the center has been 
moved outwardly into position, and is shown resting 
upon the bracket. 


It should be made clear at this point that since the 


number of concrete arches is double the number of old 


steel trusses which they replace, it was necessary to 
build an additional pier between the existing steel 
piers and to build around the old steel piers a con 
erete tower symmetrical with the others. One of our 


lustrations shows five of the steel centers in position 


that during the construction of the bridge 
one of the two tracks is available for traffic. At 
present the trains run over the steel trusses that are 
still in position. As soon as one line of arches is com- 
pleted, the tracks will be shifted and the construction 
of the second half of the bridge will be commenced. 


Radio Telephony Range Tests 
eyecare assistance has been rendered the Bureau 
of Standards by amateurs throughout the country 
in the range which the Bureau is_ conducting. 


of course, 
only 


tests 


Nearly a thousand reports have been received from 
two of the sending stations, and a preliminary analysis 
of 500 reports from the first station have been made, 


the work greatly expedited by a sorting and 
counting machine already described in these columns, 
loaned by the Bureau of Census. 

A report describing this study and entitled “A Pre- 
liminary Statistical Study of the Range of Radio 
Transmitting Stations” has been prepared. It is inter- 
esting to note that brief attention has been given to the 
application of the theory of probability in relation to 
this transmission test. The test will be 
with the assistance of the Department of 
a member of the staff of that department 
for the Lureau at Minneapolis. 


being 


the results of 
continued 
Agriculture, 
carrying on his work 
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Elevation 








One of the steel centers being floated to position. 
lowered during transit to insure stability 


The center is 


This shows the barge, the supporting tower, the vertically movable frame with its 
cantilever arms, on which rests the steel center 
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Left: Close-up of one of the holding ropes, 


showing the guillotine and the wooden bar over the rope to protect 


Right: More general view of the launching party 


it against accidental descent of the knife. 


Center: The details of the guillotine. 


Novel way of severing the ropes at the critical moment in the sideways launching of ships 


Sideways Launching Made Safer and Surer 

YHE accompanying photograph shows a new device 
T used in cutting the ropes in launching a ship side- 
It is called a guillotine and is electrically oper- 
ited. Two of these guillotines are placed at each end 
if the boat when ready to launch, and by pressing a 
button all four of the guillotines are operated simui- 
aneously, dropping a sharp knife which cuts the rope, 
permitting the vessel to start down the ways on a per- 


ways, 


fectly even keel. 

The practice in side launching has been to hold the 
ship by triggers held by ropes at each end of the ship. 
Chese when ready are cut with 
xes at a given signal by four men. If all of the ropes 
ire not cut at exactly the same instant the ship will 
The use of the axe is 


ropes everything is 


10t slide down on un even keel, 


iso dangerous, in that the suddenly released cut end 
if the taut rope is likely to give a vicious snap in any 
rv all directions. The guillotine does the work auto- 
nuatically without risk of injury to anyone. 


Centrifugal Car-wheels with Manganese-Steel 
Rims 
HE demand of the railroads for a heavy or stronger 


wheel to put under the great steel cars, which are 
onstantly growing larger and heavier, has been met 
nh some cases by a steel wheel. There are various 
inds of these, some of them forged from steel disks 


nd some cast. They are being used to supplement or 


lisplace the regular chilled iron car wheel and are 
being used largely on the large steel passenger and 
similar cars, 


Of the steel wheels on the market, probably the most 
novel and interesting is the one known as the Davis 
vheel, which is a cast steel wheel of special composi- 
tion. The novel feature is that it is cast in a rapidly 
revolving mold, the illustration explaining this fairly 
into the 


clearly. The hot steel from the ladle flows 
ear wheel mold, situatec on a revolving table. This 


motion of the mold throws the liquid steel to the outer 
part of the inside of the mold, where it chills first, 
forming the rim or tread of the wheel. The important 
feature, however, is that powdered manganese in the 
form of ferro-manganese is injected or blown into the 
liquid steel, in the early states of the pouring. The 
presence of the manganese in the steel makes the steel 
rim of the wheel much harder, forming manganese steel 
at that point. The jet of powdered manganese is driven 
under air pressure right into the stream of hot steel. 

As the rim of the mold of the wheel fills up, the jet 
of manganese is gradually reduced so that manganese 
steel is no longer produced as the mold fills up with 
steel, the result being that the central part of the final 
wheel, when the mold is full, is plain carbon or simple 
steel and softer than the outside of the wheel. 

Wheels of this kind are being made on a large scale 
in this country and are finding successful application 
on many American railroads. 


The Chemistry of Life and Orthogenesis 


N a paper read before a symposium on orthogenesis 


before the American Society of Zoologists recently 
held at Toronto, Professor L. T. Henderson, of Har- 
vard University, says: Because of its peculiarities 


as a solvent, as an ionizing medium, etc., water makes 
possible the formation of an almost indefinitely greater 


variety of physico-chemical systems than does any 
other substance. On account of its high latent heat of 
vaporization, its high specific heat, its high surface ten- 
sion, and the peculiarities of carbonic acid, such sys- 
tems often possess a very remarkable stability. The 
elements hydrogen, carbon and oxygen, of which water 
and carbon dioxide are composed, seem to be unique in 
form. In particular, the production of sugar from 
water and carbon dioxide fixes a very great amount 
of energy and leads directly to the greatest variety of 
chemical substances and reactions that are known to 
occur as the result of one chemical process. Finally, 
water and carbon dioxide are the two substances which 
are everywhere available. 

Anything so complex, so stable and yet so variable, 
so widespread and so active as life can only occur when 
a great variety of conditions are fulfilled. In other 
words, the physico-chemical systems of the organism, 
in order that life shall be capable of its evolution, must 
altogether exceptional characteristics, which 
appear to be quite impossible unless water and carbonic 
acid, and compounds of the three elements, hydrogen, 
carbon and oxygen, and no doubt also of nitrogen, are 
at the basis of them. So far as we know, no other 
elements or compounds possess another set of prop- 
erties which permit similar physico-chemical com- 
plexity or variability. 

Thus while the evolutionary 
large number of 


possess 


certainly 


series of 


has 
well-defined 


pre CPS 


produced a 

















As the jet of molten steel passes from the ladle to 

the rotating wheel-mold, a jet of manganese is 

forced into it, giving a super-hard rim on the fin- 
ished wheel 


changes when it is looked at from the morphological 
point of view, it still remains very probable that such 
physico-chemical changes as have occurred are not only 
of a secondary nature, but that they are much less of 
the character of serial modifications. It seems to be 
almost self-evident that, progressive morphological evo 
lution should not be accompanied by the same degree of 
continuous variation in straight lines in physico-chem- 
ical properties. Accordingly, any theory which postu- 
lates continuity in evolution is very unsatisfactory to 
the chemist. 


The Bread Beetle: A Living Yeast Producer 
HE following extract is taken from an article on 
the “Adaptation Between Animals and Fungi.” The 

article appeared in the German journal, Bund zur 

Foerderung der Pilzkunde, July 27, 1922. The article 

contains a number of very interesting and 

servations, made on various and their 
the most important of which are given below. 
It was found that it is just the higher 
which afford a most impressive example of such adapta- 
tion, inasmuch as snails, flies of all sorts, beetles and 
the like have chosen these plants both as food and as 
a domicile. Arrangements were made to investigate 
the individual kinds of toadstools and mushrooms, par- 
ticularly the poisonous varieties as well, to see whether 
they expressly harbor adapted flies or their larve. In- 
sects are, to be sure, quite often insensitive to poisons, 
particularly the poisons which affect the nervous 
system. Whether these inhabitants of toadstools are 
of any importance for the distribution or fertilization 
of the spores of these plants has been investigated to 

a slight degree up to the present time. If not, then 

there is no reciprocal advantage gained by the plant. 

However, there are many insects, which breed or 
grow yeast, mold fungi and bacteria in their very 
bodies and in which special organs are set aside just for 
this purpose. The author calls particular attention to 
the remarkable symbiosis between the bread beetle and 

a form of yeast, which it produces in a large number 

of sacs. arranged in the form of a rosette around the 

middle intestine. The production of the yeast takes 
place in such a degree that the animal may certainly 
be ealled a yeast factory of the smallest caliber. The 
sacs and likewise two long tubular organs, arranged 
along the lower limbs of the animal are filled full of 


odd ob- 


insects habits, 


toadstools, 


masses of yeast. The bread beetle, which is about 
two millimeters long, must produce, it is estimated, 


about 10,000,000 yeast cells at the very minimum. Each 
egg that the beetle emits from its body has a coating 
of yeast on its shell, which the young larva, eating 
through its shell, swallows up in time, whereas the 
larve themselves become similarly infected with the 
yeast cells. There is still no certain theory concerning 
the significance of the yeast cells within the body of 
the beetle, which will live in the driest kind of bread 
and pieces of zweiback whose main article of food is 
starch grains. When the bakers of bread prefer to use 
yeast in place of baking powder in baking bread— 
yeast is very rieh in vitamins, baking powder does not 
contain even a trace of these substances—then they 
ean refer to the bread beetle, who provides for this as 
well in his intestine, so that the starchy food is also 
digested by means of yeast so as to gain the available 


vitamins in the latter. -+ 
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Ground that Cuts Like Cheese and Needs No Shoring or Piling 


PERUSAL of an article in the June 
SCIENTIFIC AMERICAN on 
the hard-pan on the 


mma, TIT 
number of the 
the bearing strain of 





site of the Union terminal at Chicago, di- 
rected the attention of the writer to 
the vastly different conditions, from the 


builder’s point of view, which exist in Buenos Aires, 


For months past the writer has had every oppor- 
tunity to note the facility with which deep excavations 
can be made in the Capital City of Argentina, and the 
simplicity of the work of laying foundations, because 


in his oflice on the fourth floor of the American Express 
he looks down a hundred feet into a pit that 
the the 
Bank of Boston. There was a time, 
little more than 
Express building into 


building, 
day will be 
the First National 
only a few 


a push was necessary to send the 


basement of local edifice of 


SOM 


weeks ago, when it seemed 


By Leonard Matters 


about ten tons. The “chunk” off the cheese is then 
broken up, shovelled into buckets and hauled to the 
surface. The face will stand firm even where one 
might suppose it would crumble under vibration from 
heavy traffic on the’street above. Shoring or piling is 
rarely necessary. 

Excavation on the Boston Bank site was started in 
June, 1921, and finished in May of this year, the area 


to a depth of 33 


that the 
could not 


excavated being roughly 19,000 feet 
feet. If the expert comment on this fact be 
job was slow, the explanation is that work 
normal the municipal 
not finally approved the plans. Inci- 


be remarked that if some building con- 


proceed at a because 
authorities had 


dentally it may 


pace 


ditions in Buenos Aires are ideal others are the re- 
verse, and among these are the restrictions imposed 
by the city council. It takes a long while to get plans 
passed upon, there being, besides the engineers and 


architects of the municipality, another body of esthetic 
gentlemen that a design conforms 
to their conception of what is art. Three years will be 
required to complete the Boston Bank, when the same 
from extraneous de- 


who must be sure 


would be curried out, free 


1 
WOPK 


it is calculated that the bearing strain of the soil is 
equal to six or seven tons per foot, the limited height 
of the building will only impose 314 tons per square 
foot pressure on footings. The latter are of reinforced 
concrete to a depth of six feet below ground, and the 
heaviest load on any footing will be 500 tons, The 
new bank will cost approximately $1,700,000 U, S. 


Removing Spots From Leather by Means 
of Rubber 

rear ences articles are very apt to get spotted in 

various ways. Shoes, handbags, traveling bags and 
other common leather articles, that are used every 
day, may come in contact with such materials, as 
grease, oil, butter, lard, vaseline, linseed oil, salad oil, 
lubricating oil and other materials of the same nature, 
and when they do, the result is an ugly spot on the 
leather. Such spotted leather is very unsightly, and 
the value of the article is considerably reduced thereby. 
It is therefore natural to try to remove these spots in 
the ordinary way by rubbing the leather with a cloth 
dipped in a fat solvent, such as benzine, gasoline, ete. 





the pit, and one not acquainted with the remarkable 
holding condition of the ground on which Buenos Aires 
is built would certainly have been nervous when occu- 
pying a room perched apparently so perilously over 
vhere men were quite casually breaking down the 
soil, flush with the wall. Practically no props were 
sustaining the wall, and 
underpinning was not 
thought of because it was 
quite unnecessary. The en 
gineers engaged on the Bos 
ton Bank building simply 


the hard-packed 


the 


cut away 
earth for 38 feet below 
and the Express 


stood on its 


street level, 


building own 


foundations 20 or more fet 


hove the lowest depth of 


the adjoining excavation 


the four-story wall and the 
fresh brown earth below it 
forming a perfect perpen 
te. lar. 

It is doubtful whether 


conditions for 


excavutions exist n un 
large city in the world, and 
the wonderful nowing ( 

pacity of the ground is all 
the more remarkable from 
the fact that it is not clay 
that is being worked in. As 
a matter of fact clay is one 
of the rarest things to be 
found in Argentina—hence 
the foreign builder's com 


the bricks are so 


Aires for the 


plaint that 








But, though this method is very effective when the 
spots are on clothes and 
textile fabrics, it is abso- 
lutely unsatisfactory when 
applied to leather. Instead 
of the spot being removed, 
the treatment causes it to 


spread over the surface. 

A method been devel- 
oped by the Bureau of Chem- 
istry of the United States 
Department of Agriculture 
for cleansing stained leather, 


has 


which gives very good re- 
sults and is very easy to 
carry out. It consists in 





coating the with a 
thick solution of rubber in a 
solvent that 


readily, and then in 


spots 


evaporates 


remoy 


ing the film of rubber when 
it is almost dry. The spot 
will come off with the rub- 
ber film. While in most 


cases just one treatment will 
suffice, in certain others it is 
necessary to repeat the oper- 


ation several times. 
The rubber cement can be 
made with Para or Ceylon 


unvuleanized rubber in the 
proportion of one part of the 
rubber to ten parts of the 


solvent, carbon disulfide, 








poor, Luenos 
most part is built on, what 
was originally the bank of 


the River Piate, and the site 
Bank is 


of the Boston 

roughly 50 to 60 feet above 

river level. The soi! is a very hard-packed pug that 
goes down to the “tosea” or hard-pan. “Tosca” is a 


hard shale, but it is not evenly distributed, occurring 


in something like boulder formation below the pug, 
and here and there permitting the intrusion of silt and 
water where the river level is approached. So long as 
building is being dene on a site like that chosen for 


the Boston Bank excavations for foundations present 


no difficulties, but when construction is called for below 


the “barranca” (bank) then much the same problem 
that exists in other cities has to be faced. The “tosca” 
is then quickly reached, and silt and water are met 
with, concrete caissons h ing to be laid for founda- 
tions and shoring, sheet-piling and underpinning being 
necessary, the latter where there are a ljoining build 
ings 

In excavating for the basement and foundations of 


eontractors had to remove about 


h and the 


Bank the 


25,000 cubie yards of eart 


. > . 
he Boston 


process Wis Ssiln- 


plicity itself, with practically no concern for the build 
ings abutting on the site. The well-packed soil of 
Ituenos Aires cuts like a solid cheese, and can be 


general 


adjoining wall. In 
down is to 


flush with an 
the system employed to break it 
vertical channels down the face of it to a depth of five 
feet: chagne l, say ten feet down 
the blocks of 


sheered off 
cut two 


undercut a lateral 
and then 


face, use bars to wedge off 


The ground beneath Buenos Aires is of such character that a sheer cut can be made down 
bottom of the foundations of an adjoining building, without any necessity for shoring. 
rock, but in hard-packed soil that yields to the hand-shovel 


lays, in the United States in a little over a year. 
Returning to the point, the excavation referred to 
took place with heavy street traffic going on on three 


the street level where old rubbish filling 
any piling done, and during the 
fall of earth, not deliberately pro- 
ton of rubbish that got away un- 
storm, 

engineers will be interested in 
some details of the Bank structure the writer 
the following facts: The site is roughly tri- 
angular, with frontages to Avenida Rogue Saenz Pefia, 


sides, 


Only at 
was encountered, was 
excavation the only 
was about a 
during a 
building 
Boston 


moted, 
exper tedly 
As possibly 


mentions 


Calle Florida and Calle Bartolome Mitre. This land 
is part of the property compulsorily purchased by the 
city to admit the cutting of the new diagonal boule- 
vards through Buenos Aires, and the site is one of the 
most valuable in the heart of the city. The building 

ll have nine stories above, and two below street 


evel, the height being restricted by municipal ordinance 
than 36 
boulevards. 


meters 
new This re- 

valuable site necessarily 
of the property, 


which structure higher 


the 


prol ibits a 
(about 120 feet) along 
applying to such a 
interest 


striction 


reduces the earning capacity 


the number of offices for rent being limited. 

The building will have a steel frame, the weight of 
material being about 1600 tons, all of which is being 
made and erected by a New York concern, Though 


by weight. Certain prepared 
rubber cements also be 
used for this purpose to good 
advantage. It is important 
be very thick and quick drying and 
that a pure solvent be used. There is a disadvantage 
in working with carbon disulfide, due to the fact that 
its vapors are poisonous and very inflammable. When 
a carbon disulfide cement is used, it is necessary to 
work away from flames and where there is good venti- 
lation. To keep the rubber from adhering too tightly 
to the leather, the leather in the immediate neighbor- 
hood of the spot may be wetted slightly just before 
applying the rubber solution. Too much water, of 
course, must not be used since this would prevent the 
desired adhesion of the spot to the rubber. 

Milk will produce spots on leather, due to the fact 
that milk contains butter fat. In addition to the grease 
stain, it leaves a white residue and 
times a dark stain. The white residue may be removed 
with and water, but there is no known method 
of taking out the brown stain. The only way in which 
leather, which has been stained in this manner, can be 
improved is to dye it darker than the original color, 
and darker than the spot—the new color in this way 
swallowing up the spot. 

Any oil or grease spot should be removed as soon as 
possible. It is especially important that spots caused 
by linseed oil and other paint oils be removed before the 
oil dries, since the oxidized oils are only slightly soluble 
in the liquids ordinarily used. 
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A—1l1/5 second B—5b 


seconds Cc 


20 secdénds D—1 minute E— 


5 minutes 


15 minutes G—2 hours 


Eight exposures made by the light of the mercury-vapor lamp shown in the prints, given various times as indicated, and Madmen: in the usual way under the red 


Tricks of Over-Exposure 
By L. Pyle 

of Physics, University 

that 

yields a positive upon 

provided the over- 


Professor Washington 


amateur photographers are aware over- 


| uinateur p gri 
4 ; 
exposure of a plate or film 


development, instead of a negative, 


exposure is sufficiently pronounced. On the other hand, 
few professional photographers are aware that over- 
exposed plates or films may be dereloped in the light, 
very often yielding better negatives than when devel- 


oped in the dark-room. 
The differences between the 
from variations in tae time 


two series of accompany- 
arise solely 
fact 
dark-room the 
A stack of white envelopes wis placed 
black 
and photographs were taken by the 
in the 


ing photographs 
of exposure and from the that one series was devel- 


oped in the while other series was devel- 
oped in the light. 
below a 
ground, 
lamp itself. Film was 


graphs A, B, C, D, E. F, 


exposures respectively of 14 


cloth as back- 
light of the 
camera and photo- 
obtained by making 
20 seconds, 


mercury-vapor lamp, with 


used 
and G, were 


second, 5 seconds, 


1 minute, 5 minutes, 15 minutes and 2 hours. This series 
wis developed in the dark-room in the usual manner 
under red lig 

Photographs a, bh. ¢ d, e. f, and a were obtained by 
<posing precisely us in the first series——14 second, etc., 


that the series 
point midway 
ten feet apart. 

series, A (14 second) 
rative; details of envel- 
mp support are entirely 
“utures, 


only difference being 
light at 
16-candlepower lamps 

Considering the first 
is a print from a very 
mercury \ tube, 
‘factory. B ( 
though obviously over-exposed, C 
darkening of the lamp tube, indicating that development 
rinal film resulted in a positive instead of a 


respectively, the 


was developed in the between 
two placed 
mentioned 
good neg 
and la 


Opes, apor 


sutisf 5 seconds) 


presents no novel fe 


(20 seconds) shows a 


of the orig 


negative, in so far as the brilliant tube is concerned. 
/) (1 minute) indicates a strong positive of the tube, 
while all other less brightly illuminated features de- 
velop into the usual negative. / (5 minutes) shows the 
reflector above the tube developing positive. F’ (15 min- 


and the top envelope de- 
feature 
the 


the tube 
positive. G (2 


utes) shows support 
hours ) 


the 


veloping as shows every 


of the film a positive except shaded edges of 


stuck of envelopes. 


Turn now to the other series which was developed in 


the light. a (% second) is a print from a negative so 
fogged in development as to show no picture at all. 
b (5 seconds) is a print from a fair negative. ¢ (20 sec- 
onds) shows the tube a pronounced positive. @ (1 min- 


light of the dark room 


ute) indicates an intense positive of the tube. e (5 min- 
unusual interest in that the envelopes are 
that critical stage where negative 
They developed as very slightly 

above the tube develops as a 


utes) is of 
almost at 
changes into positive. 
positive. The reflector 
positive instead of a negative, and the lamp support is 
faintly positive. f (15 minutes) has developed into a 
clear-cut positive, though not so pronounced as g (2 
hours). 

A comparison of the two series shows that pronounced 
ight yield superior pic- 


registered 


over-exposures developed in the | 

















One of these pictures is the negative A, exposed for 

1/5 second; the other is a contact print from the 

positive film g which had two hours’ exposure and 

was then developed in full light. Who can say which 
is which, or which is the better picture? 


tures to similar 
This arises partly from the obliteration from the photo- 
graph of under-exposed details, due to fogging during 
development of those under-exposed portions. Thus f 
and g show none of the irrelevant details that appear 
in F and G. Furthermore, development in the light 
seems to hasten the transition » from negative de- 
velopment to positive development. 

Now g@ is just picture as A, although the 
film from which g was printed was exposed 36,000 times 
longer than the film from which A was printed, being 
developed in the light instead of the dark. Of course, 
the one picture is a positive, the other a negative. To 


over-exposures developed in the dark. 


stage 


as good a 


the film of g was used to make a 
contact print on a lantern slide plate. A paper print 
Was made from the latter, and the result is shown in the 
accompanying illustration, beside A. 

The intensity of the light present in light-develop- 
ment is an important factor. A rather extensive inves 
tigation of development in the light was many 
ago by F. E. Nipher and was published in the 
the Academy of Science of St. Louis in 
that research are intensely inter- 
widely known. 


make g look like A, 


made 
yeurs 
Transactions of 
1901. The 
esting but 


results of 
are not 


New Method for Revising Copper Map Plates 
W Ek all know that at considerable difficulty 

is experienced in erasing a few from a 
letter written with ordinary ink or by typewriter. 
How much more difficult and expensive is the erasing 
of some of minute details from the plate used in 
printing an elaborate chart or map, such as those issued 
by the Coast and Geodetic Survey of the Hydrographic 
Oilice of the United States Government. Such 


times 
words 


the 


charts, 


however, are only valuable if they are kept up to date, 
which means that revisions must be made quite fre- 
quently. The Bureau of Standards was, therefore, 
asked to aid in the solution of this rather difficult 


altering 
likely to 
principle is simple and 
depositing it upon 
the 
electrolyte, in 
the surface 


passes from 


been devised for 


which 


method has 
these plates 
The 
removing metal 
electrolytic ans. In brief, 
directing a stream of the 
this case a copper sulfate solution, against 
f the plate in such a way that a current 
the anode contained in the projecting apparatus to 
the plate which forms the cathode. The metal then 
posits only upon points at which the stream of 
liquid is directed not the rest of the plate, 
subsequently 


and a 
portions of 


problem, 
small seems 


be highly successful. very 


consists of from or 


the plate by 
consists in 


me process 


de- 
those 
and over 


solution 


even though the stream of may 
flow over it. 

In the practical application of this process to the 
correction of map plates, it has been found desirable 
first to remove the engraved parts to be altered, as 
it was difficult to get proper deposition of the metal in 
the bottoms of sharp lines. This removal has been 
accomplished by using the same apparatus with a re- 


particular 
which the 


verse current whereby the copper from the 
spot is dissolved to any desired depth, after 
made to flow in the usual direction, where- 
deposited over the surface in a dense 
which ean be readily polished to a 


and engraved. 


current is 
upon copper is 
adherent form 


smooth surface 

















a—1/5 second b—5 seconds c 


Identical exposures were used with these as with the corresponding members of the first series, but the developing was 


20 seconds d—1 


minute e-—d 


16-candlepower lamps placed ten feet apart 


minutes 


f—15 minutes g—2 hours 


done in the light, half-way between two 
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Building a Railroad in the Frozen North 
Alaska Linked Up with the World by 500 Miles of First-class Railroad 





HEN President Harding of 
ficially opens the Government 
railway in Alaska, it will 
mark the completion of an 
unusually difficult feat of 
railway construction. So far 
as mileage is concerned, the road does not 
compare with the world’s more notable 
systems. But in respect to the engineer- 
ing skill that was put into its location 
and the constructive difficulties encount 
ered in building it are concerned, it cer- 
a notable enterprise 
when this 








—— 


tuinly takes rank as 


It must be remembered that 


railroad was started, Alaska was little 
more than a wilderness. All the supplies 
had to be brought by steamer from 


Seattle. There were no roads to trans- 








Finally, after crossing many 
rivers, the road reaches the Nenana 
River, a tributary of the Yukon, and 
nearly as broad as that great stream it- 
self. Here the town of Nenana sprang 
up, almost overnight. It became one of 
the leading cities of Alaska. After bridg- 
ing the river, the line was carried to Fair- 
banks, its interior terminal and the cen- 
ter of a rich mining and farming district, 
in which grow products which few people 
believed could be grown so near the 
Arctie Circle. 

Such is the Government Alaskan Rail- 
way. Its value can scarcely be overesti- 
mated. It opens up a land of opportunity 
which is as large as our whole Atlantic 
seaboard, coupled with two of our central 
States. Its resources are extraordinarily 


across it. 








port them, and no place ready receive 
them. Throughout a large part of the 
vear, frost made the earth as solid as 
rock, and pick and shovel could make but 
little impression Glaciers hundreds of feet high and 
broad in proportion barred the way Labor was diffi- 
cult to obtain, since the Indian natives were unfit for 
such work and the lure of gold finding was too strong 
in competition with the comparatively modest returns 
of day labor on the railroad. Furthermore, natural 
obstacles such as could be found nowhere else stood 
in formidable array against the engineers. Mountain 
streams had the disconcerting habit of changing their 
beds overnicht, flooding the tracks wl ch had been 
dry roudbed the day before, and leaving the brik ve 
that had been thrown over a stream inhospitably high 
and dry. 

The ‘road runs from Seward, on the sencoast, to 
Fairbanks, a famous mining town in the interior, the 
distance being about 500 miles. Seward, named after 


Alaska from 


harbors on 


the man who negotiated the purchase of 
he old Russian Empire, 
the Pacific, being 
sheltered It has grent 
\luskan 
of a great development, now 


is one of the best 
open all the year and completely 
possibilities, 
Empire, which is certain 
that it has railroad facili- 


Asia, and the terminus 


not only as the 


future port for the 


ties, but as the nearest port to 


of a vast ocean trade. 


This steel arch bridge is characteristic of the first-class construction of the 


Alaskan Railroad 


hurled in a heavy bombardment against these piers. 
In one place the roadbed was laid on a river bed be- 


tween two glaciers. That portion of the line has been 


described as a succession of trestles and tunnels fol- 
lowing each other with such rapidity that the high 
cost of the line is readily explained. 

As the road was developed around the mountains 


and hills, it was necessary to guard against the ava- 

sweep down so over the 
Miles of sloping snowsheds were built 
over the downrushing 
material over the tracks and into the gorge below. 


lanches that disastrously 


frozen ground. 
masses of 


trucks to pass the 


From Anchorage the line, extending northward, 
passes mountain lakes of surprising beauty, but bor- 
dered with stretches of marsh land that present a 


serious problem for the railroad builder. It then tra- 


verses Mount McKinley National Park, which is 
named after the loftiest mountain in America; and 
after leaving the park, the line enters the so-called 


land which, when 
land for wheat growing 
and calls for much 
roadbed 


huge stretch of marsh 


make excellent 


“tundra,” a 
drained, will 
Today it is almost impassable, 
ingenuity and labor to build and maintain a 


more so than is commonly 
understood. For today Alaska is growing 
wheat, vegetables and general farmyard 
products, is raising chickens and making its own dairy 
products. Millions of acres which with a little care 
can be made to yield good crops, are today lying fallow. 
As to the other resources of Alaska, it is rich in fish- 
eries and has a flourishing fur industry. Gold is, of 
course, the product which has made Alaska 
Hitherto, placer mining has served to get a 
the gold which has been produced; but with the devel- 
opment of the railroad system, mining activities will 
be directed to the deeper lying ore. Hitherto, Alaska 
has been obliged to import its fuel. Henceforth, the 
great virgin coal fields will be opened up. The lumber 
resources also are very great. Tall timber covers the 
portion, Elsewhere is wood for pulp in 
unlimited quantities. 


varied, far 


famous. 
most of 


southeastern 


Preserve Your Papers: They Are of 
Permanent Value 
Y taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent 
and valuable addition to the reading matter with which 
everyone should be supplied. We furnish a neat and 
attractive cloth board binder, which will be sent by 
mail, prepaid, for $2.00. It has 
strong covers, on which the name Scren- 


good 





Through Peninsular, with coal 


everywhere and enough 


Kenai 
deposits coal 
thrown upon the beaches to serve for the 
inhabitants, the road 


prosperous city 


use of. the goes 
Anchorage, a 
up in the last few 
construction of the 
railroad. stretch of the line 
one of the difficult. Mountain 
streams had to be spanned and the piers 
of the rivers had to be protected against 
the accumulation of ice and the succeed- 
ine thaw, when many tons of ice would be 


north to 
which has been built 
covering the 
This 


most 


years 


} was 





























TIFIC AMERICAN is stamped in gold, and 
means by which the numbers may be 
securely held as in a bound book. One 
binder may thus be made serviceable for 
several years, and when the successive 
volumes as they are completed, are bound 
in permanent form, the subscriber ulti- 
mately finds himself, for a moderate cost, 
in possession of a most valuable addition 
to any library, embracing a wide variety 
of scientific and general information, and 
timely and original illustration. 

















Left: The caterpillar truck proved invaluable in hauling supplies and materials. ; t ; 
7 Deep cut and lofty fill bring the road to a river which must be bridged 


Right ; 


Center ; 


From bridge to tunnel, showing the costly character of the work. 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 




















This hump, built into the road on the 
approach to a grade crossing, forces 
the speedster to slow his pace 


Making Them Slow Up 

JY ECAUSE of the large number of 

fatal accidents at grade crossings 
which have occurred in the State of 
Tennessee a new form of grade crossing 
upproach has been installed at danger 
points. Owing to their resemblance to 
the familiar water bars found so pro- 
fusely on hilly country roads, these are 
known as “thank-you-mams.” They are 
made of concrete at the approaches of 
srade crossings. These humps, which 
rise for six inches above the level of the 
roudway, are placed 100 feet from the 
track and suitable warning signals are 
placed both in front of the hump and 
it the crossing. It is impossible to take 
these humps at high speed without seri- 
ously damaging the car, so that the 
natural result will be to force the reck- 
less driver who is bent on trying con- 
clusions with the train to slow up or 
smash his machine. And, at the worst, 
he won't smash it as badly on the hump 
as he would on a moving train. 


The Cyclist’s Baby-Carriage 

} oman Wife und friend Husband 

succumbed to an attack of wander- 
lust, and planned a cycling trip; but the 
question arose what to do with the ten- 
months-old baby. But friend Husband 
was a competent British mechanic, and 
he solved the problem in short order, so 
that baby could go on the trip, too. <A 
hammock was firmly placed between the 
two bicycles, and the infant securely 
fastened in, swinging to and fro as its 
parents pedalled. They were picked up 
by our photographer as they 
through a small town in Bucks. 


passed 

















Baby goes a-cycling 


Four Plates in One 

HOSE of us who patronize up-to- 

date eating places are familiar with 
the square plates, usually ornamented 
in blue and listed on the menu under 
the head of Blue-Plate Specials, on which 
four or six different meats and vege- 
tables are served in combination, yet un- 
mixed, each article confined to its own 
compartment on the plate by the ridges 
which divide the latter off. This is all 
very well for the restaurant which 
makes a specialty of this sort of ser- 
vice; but for household use it is not 
practicable to have a plate which is good 
only when such combination orders are 
to be served. So a German inventor has 
made the partitions separately from the 
plate, in the form of a metal cross. The 
bottom of this is eut to fit the contour 
of the ordinary dinner plate. Tonight 

















Simple attachment that enables a 
plate to do quadruple duty 


un ordinary roast can be served in the 
ordinary fashion, tomorrow night on the 
sume plate with use of the metal di- 
vider a combination of vegetables, ete., 
ean be dished up. 


The Self-Contained Soldering-Iron 

NOLDERING irons which employ no 
J heat from an outside source, but 
utilize chemical reaction to produce a 
degree of heat of approximately 3000 
degrees Centigrade in a few seconds, are 
now available. It is now possible, by 
way of example, with an exactly meas- 
ured quantity of the reaction mixture, 
to heat a soldering iron, or a sad iron, in 
seven point where it is 
ready for immediate use. 

This soldering iron has a receptacle 
cast into it. In this is placed a small 
tin container holding the required mix- 
ture. The head of a special match is 
inserted through an opening in this con- 
tainer or briquet, and the wooden por- 
tion broken off. A perforated lid is then 
closed over the receptacle and the pro- 
truding match-end lighted. Instantly an 
intense white glow appears through the 
holes in the lid and the iron is ready for 
use. The heat from this one application 
lasts about ten minutes, after which an- 
other charge can be immediately lighted 
and the operation continued. After the 
first heating, the duration of heat under 
one charge is increased 50 per cent. 

As prepared for the trade, the iron 
and a supply of the briquets and 
matches are housed in a compact, metal- 
lined box, with hinged lid and handle 
for carrying. So convenient is this ar- 
rangement that the charge can be set 
off in the box in the house, barn, office 
or living room, with no danger from 
sparks, and no more smoke than a whiff 
from a pipe. While in use there is no 
flame—nothing but a glowing mass 
within the receptacle. This outfit is 
particularly handy for the householder 
or the mechanie who has quick repairs 


seconds to a 


to make. Owing to the absence of the 
fire hazard it may be used about the 
garage, barn, shop or house or on the 
airplane, automobile, or motor boat, with 
entire safety. 


Post Office a la Subway 
YNOVERNMENTAL dignity in 
G many appears to be a total loss, if 
we are to judge from the remarkable 
This is not the gate- 
house to an amusement park; it is a 
post office sub-station in Munich!  In- 
stead of locating these establishments in 
drug stores as is done in America, it is 
the German custom to erect kiosks for 
them, not dissimilar from those which 
mark our subway stations: and space 
on the walls is then sold for advertising 
purposes. The German buyer of adver- 
tising seems to be pretty thoroughly on 
the job, judging from the showing which 
he makes on this particular station. 


Ger- 


picture herewith. 


The New Astronomy 
EFORE the invention of the 
scope not more than about six thou- 

sand stars had ever been seen by human 
eyes, and less than half this number at 
any one time. The small telescope, with 
an object-glass an inch or so in diameter, 
used by Galileo in 1610, brought within 
the range of vision stars down to magni- 
tude 10.5, numbering about five hundred 
thousand. The 60-inch reflector of the 
Mount Wilson Observatory, Pasadena, 
reveals stars of the 18th magnitude, and 
the 100-inch carries the sounding-line 
still further, while with both instruments 
many stars can be photographed which 

see directly, the photo- 
with four or five hours’ 
mnagni- 


tele- 


the eve cannot 
graphic limit 
exposure being about the 20th 
tude. 

The expansion of the stellar universe 
as regards the number of stars in it 
which can be seen or photographed rep- 

















The soldering iron that acts as its 
own stove 


resents, however, only a small part of 
modern astronomical discovery. The test 
of a telescope is its resolving power, and 
this is expressed with sufficient accuracy 
by the relation 5”/d, where the numer- 
ator is the normal angular limit of the 
object-glass in inches. The separating 
power of the 36-inch refractor of the 
Lick Observatory is thus 0”.14, and that 
of the 100-inch of the Mount Wilson 
Observatory 0”.05. By the use of the 
interferometer, the latter limit is reduced 
to 0”.02, and this increase in resolving 
power was established by observations 
of Capella. More than twenty years 
ago this star was found by Campbell 
and Newall to be a spectroscopic binary 
(that is, to consist of two stars in mo- 
tion about a common center of gravity 
and so close together that the system is 
known to be duplex only by detecting 
differences, due to orbital movement, ex- 
hibited by the composite spectrum), and 
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The latest style in German post-offices 


determination of the orbit showed that 
the separation of the components could 
not exceed 0”.06,. It was, therefore, with- 
in the theoretical limit of separation into 
its components by the use of Michelson’s 
interferometer on the 100-inch telescope 
of the Mount Wilson Observatory. Ob 
servations made at the end of the year 
1919 and the beginning of 1920 confirmed 
the accuracy of this conclusion, and the 
distance between the two sturs of the 
pair was found on several oceasions to 
be about 0”.045. 

Measurements with the 20-foot inter- 
ferometer on December 13, 1920, gave 
an apparent dinmeter of 0”.487, which is 
as striking a confirmation of thepretical 
deduction by observed result as that rep- 
resented by the discovery of the planet 
Neptune. The parallax of Betelgeuse is 
uncertain, but there are reasons for he- 
lieving it to be about 0”.02, which would 
diameter of the star about 
215,000,000 miles, or 250 times greater 
than the diameter of the sun. Antares 
has similarly been found to have a di- 
ameter of 400,000,000 miles. and Are- 
turus of 21,000,000. These stars are in 
un early stage of stellar eveltution—at- 
tenuated masses of matter low down on 
the ascending side of the temperature 
curve of Lockyer’s meteoric hypothesis 
and from “giants” they will be trans- 
formed to “dwarfs” as they contract and 
increase in temperature.—Abstract from 
Vature. 


make the 


Cutting Even Slices 
HIS device will be a real aid to any- 
body who has struggled many a time 
with a loaf of bread in the attempt to 
obtain a number of slices of the same 

















Doing away with the stepmother slice 
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The Metal-Cutting Saw with 
Detachable Teeth 
fp es Franklin Institute recently pre- 
sented to Mr. Samuel T. Freas the 
Edward Longstreth Medal in recognition 
of his invention of the interlocking-tooth 
metal-cutting saw. This award was 
made upon the recommendation of the 
Institute's Committee on Science and 
the Arts after a very complete investi- 
gation of the development of the in- 
serted-tooth metal-cutting saw. 
In presenting Mr. Freas to the Insti- 
tute 2 member of the committee said: 
“One often hears it said of a success- 
pe , ful invention how surprising it is that 
Fitting gloves by machine no one thought of it before, it being so 
thickness. When thé board is not in use sizer is extended full length. As the simple. In reality cal mae be 
the cutting frame folds down and the hand is placed for sizing it will be expressed that anything so simple should 
board ean be easily put away in a pushed back into its housing just the have been thought of at all. ’ 
drawer. By moving the swinging gage width of the hand It works against a “In the present instance there has ‘ 
against which the end of the loaf rests spring, and is held tightly against the been produced & éstachable-toct® — - 
it is possible to vary the thickness of ttle-fmeer end of the bend for cutting metal, the success of which = 
the alice. . results largely from its remarkable sim- 
plicity. This simplicity of design is due 
Mech; 7049 , >, os to no mere chance, but has behind it 
A SICANS ar fie with a one 7 cane a paw application to the \ 
/ . . , ”™ study of metat cutting, 
4 electrical power pl ints, Great size “The use of circular saws for metal qu 
no longer surprises in this field. But cutting, while not new, is becoming in- we 
new comes what is possibly the smallest creasingly extended. The inserted-tooth A German device for catching the heat in 
real electrical generator in practical use saw allows faster and more economical that usually goes up the chimney ree 
You can grasp the complete outfit in cutting, but the intense stresses set up ue 
vour hand, yet it will go on producing in the teeth of a saw doing heavy work illustrate is aimed at one particular be 
current, and light, for years have made it a difficult problem to hold manner of wasting heat which is ex- pl: 
In addition to the ingenious generat the teeth in place, and at the same time tremely common in this country. Most ret 
ing magneto, the rest of the construction have them readily removable and replac- of our heating stoves are set so close to No 
of this new flashlight is unique and in able. The medalist (Mr. Freas) has done the furnace that the smoke and other 
terestin The mechanism is contained this by a very simple but unusual com- hot gases which are drawn out by the 
in a pistol rip” aluminum case that ; : bination of wedges.” draft pass away without the slightest : 
just fits the hand. The fingers of the Flashlight with .  enngaas instead of deine of tiliastions bikie ‘ie of T 
hand xrip a broad lever or trigger which a battery Getting All the Heat them. Even when we have a stove at was 
eu ( to tl } eto Suet . . , . i 
that gresch Pipegninn apt hee tog gl Multiple Oiler for Chassis Parts ‘UFFERERS from the coal strike may SMe distance from the chimney, we tio 
‘ . ain = aa ste ; ; A jjd Ee Ss reflect that they are not alone in carry the draft from the fire-box to the ; 
neto revolves rapidly and a bright light oo multiple oiler for lubricating their a Se , ’ flue by means of a single, large-diameter — 
hen imabeehin in ae hulh This y chassis purts is manufactured now. their plight. German domestic users ; a ei bates ‘ ; re 
ny . ay BL os oe sais ; 7 pipe which we permit to accumulate a 
light has proved particularly useful for [t comprises a number of pumping units have for several years been in much the ok 8 att , is 
: - bananas ; sume predicament, though from a some eat insulation of soot. ‘ 
farmers, hunters and campers, who are equal to the nu ber « f places to be oiled : : yon : ne "Wien @ The device which we illustrate is in- othe 
not able to get new batteries when Which are assembled in the oil reservoir ro Cae ae rhere is plenty rte. > pipe be eo ' - Sal 
& . fis -ag Pins a ao cidade, Sinins seit teas of fuel in Germany, but the average serted in the pipe between the stove and sid 
needed It is no less useful te ITOISTS, ‘ zr Se o pete iia ieee dain the chimney. It replaces the single 
meter readers, firemen, watchmen na nes to I lubricated Phe pumping et — gear nomena that draft-pipe of large size by a number of _— 
housewives. too inits are operated | eans of a pull arks to buy it in the normal amounts, ae Diy we . ase i to 
rod extending through the dash and in-  @nd .hence has to go cold part of the ne pe geen seek aaa cs me he 
. . , _ " — — ; rence OT much freater combiner “adiat- 
A New Way of Fitting Gloves tru ent board, the oil reservoir being time, and to spread the coal out thin. ing surface. When these are kept free Ins 
| [' RE we have a glove sizer that pr eget ech _— brbey: pr ae ; , of soot so that their propensity to give aa 
does away with the old dirty tape i eee Renee 8, ; off heat is a maximum, the claim is 
measure The hand is placed as shown soa? ~ Sago ; ang ae mepesee made that the efliciency of the fuel ida 
and a reading of the ey et size required ne ag Se ae ee el er burned is increased 100 per cent. 
is indicated on the scale just below the ae <j : -@ 
rue ' en The unger with the the wheel, either while driving or while 7 . F * ‘ 
Meta plunge - I r - 17 the standing in the garage The System can Two Connections From One ] ; 
disk on its end when no hand is on i he supplied for any chassis and with Wall-Socket 
ne Sie ant 
iny number of leads N the average home there is but one pee 
| wall-socket connection in the dining res 
One Cup of Coffee room. To make use of more than one ese 
i is a difficult matter for the occupant electrical device, connection must be re 
of a kitchenette apartment to make made from the electrical fixture above pat 
. single cup of coffee. This new coffee the table. This means that several fon 
maker does it, using the percolation cords must be trailing over the table. inv: 
process. Coffee is placed below the per- This portable, two-way connection tha 
foruted section, which is the water One-cup coffee percolator rests on the table. Needing, of course, in 1 
nreader. Below this is a filter of silk but the one cord to the one wall-socket, cou 
fiber through which the made coffee fil- One result of this is that hardly a it provides the means of connecting in net 
ters into the cup. The filter holds back, mail comes from Germany without one two toasters or ironers or what-not; othe 
with the grounds. the insoluble and or more photographs of new and in- and, of course, the idea can be extended 
gummy fats which tend to make coffee genious devices for economizing heat to supply as many outlets for the one 
sour It is this matter which makes and saving fuel. The one which we line as desired. r 
coffee difficult of digestion for some. 
Making Musical Fingers 
ONG and supple fingers are closely 
identified with successful piano and 4 
violin playing. Not that the owner of 
such fingers is necessarily a prospective 
Paderewski, but simply that the musi 
cian of power must have the fingers. 
But if you have not got them, don’t give 
up without a struggle; for here is a 
machine that may give them to you. It 
is the invention of Professor Ostro- 
vosky, a prominent European musician. 
The hand is inserted in the machine as 
shown in the photograph, and pressure 
is applied in such a way as to stretch 
A machine for making long and sensi- the bone and flex the joints, without — 
tive fingers pain or injury. ‘wo service connections from a single wall socket 
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The clothesline with a brake to check 
its accidental unrolling 


A Brake for the Clothesline 

Wo the family clothesline goes 

trailing in the dust or dirt, it fre- 
quently means that collars are soiled, as 
well as the rest of the laundry. The 
inventor has made the outer end of this 
reel handle revolve with the reel and it 
acts as a brake, preventing the line from 
being fed out too fast. The wire guide 
places every foot, of the 250 which the 
reel holds, in its own particular place. 
No twists or kinks get in the line, 








The One-Man Top 

i yw one-man top has been the sub- 

ject of many a jest, and in truth 
many of the tops to which this designa- 
tion is applied require two or three 
people for their proper handling. One 
reuson for this is that the ordinary top 
is far from rigid, and when it displays 
au tendency to collapse it is often neces- 
sury for it to have a guiding hand at 
several points too far apart for one per- 
son to cover. This particular obstacle 
to smooth operation cannot be met with 
the top illustrated, for it is quite rigid. 


Instead of folding up, it slides bodily 
around and down into the space behind 
the seat. It is, apparently, as strictly 


a one-man job as a shade or a shutter. 


Tools for the Pastry-Cook 

N cutting cookies of any sort out of a 
| sheet of dough, a die is necessary; 
and such dies in plain or fancy shapes 
are part of the equipment of every well 
furnished kitchen, Somewhat less com- 
monly seen, but still by no means rare, 
are forms for the pricking of perforated 
patterns in the tops of the cookies, of 
fancy cakes, ete. An ingenious German 
inventor now gives us the two in one; 
the pricker nests into the die when not 
in use, as shown in the photograph. Of 
course the plain rectangular shape is 
not prescribed ; hearts, diamonds, or any 
other fancy outline desired may be had. 
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Runabout Lifeboats 

| fprbeonyeer arranged on the deck 

along rails, so that they can be run 
to that part of the ship from which 
launching is possible, are a feature of 
the Dutch “Mecklenburg,” 
which runs between Folkestone and 
Flushing. The steamer is so fitted that 
at all times there is lifeboat accommoda- 
tion for all persons on board. All the 
boats, 13 in number, are placed on the 
boat deck. <All but two are capable of 
being launched from either port or 
starboard; and all, without exception, 
ean be launched in less than a minute. 
In this way it is anticipated that heavy 
listing, which more than once has pre- 
vented expeditious launching of all 
boats and has thus led to loss of life, 
will have no terrors for the “Mecklen- 
burg” in the event of a wreck. 


steainer 


Dehydration 
EHYDRATION in the modern sense 
of the term may be defined as the 

process whereby perishable foods with 
or without previous treatment are sub- 
jected to the action of carefully regu- 
lated currents of air in which the tem- 
perature and humidity are controlled. 
The method results in the food prod- 
ucts gradually losing water, but without 
giving up their color or flavor or having 
their cellular structure impaired. <Ac- 
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Lifeboats that can be launched from any part of the ship 


It was not, however, until the Boer War 
that products of this nature began to 
be manufactured on a considerable scale. 
During this period many thousands of 
pounds of dried vegetables, mixed so as 
to form a basis for an easily prepared 
soup, were produced in Canada and 
shipped to the British Army in Africa. 

Stimulated by the possibilities of mar- 
keting products of this nature on a com- 
mercial scale, a number of Americans 
established factories in this country and 
by 1910 began to manufacture dehy- 
drated vegetables and soup mixtures. 
These products, however, never became 
widely popularized. 

The methods of dehydration employed 
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A real one-man top 


cordingly the dehydrated food will re- 
ubsorb water, swelling up to its normal 
size and appearance. When cooked it 
will have the same appearance, flavor 
und odor of freshly cooked material 
made from fresh vegetables. 
Dehydration dates back to 1850, when 
Masson, a Frenchman, dried a_ large 
number of vegetables and fruits with a 
blast of warm air at temperature near 
70 degrees Centigrade. Sometime later, 
Passburg of Berlin obtained excellent 
results with vacuum drying apparatus. 

















The latest dies for ornamental pastry 


at the present time are varied in details 
of procedure. All, however, are founded 
on the same basic principle, namely, to 
remove the water contained in and _ be- 
tween the cells of the food so as to ob- 
tain a product which cannot spoil as a 
result of microbie or enzyme action. 

The water taken away by these meth- 
ods is only replacable water and so the 
nutritional value of the food has not 
been altered. Moreover, if dehydration 
is applied while the fruits, vegetables or 
animal products are absolutely fresh, the 
flavor-giving substances are preserved 
intact. In the best grades of dehydrated 
products the rate of evaporation is such 
as to bring about the removal of water 
without rupture to the cell walls. 

Py means of this process the weight 
of the food is reduced from 80 to 90 
per cent and the bulk is diminished to 
one-fourth or one-sixth of the original 
volume. By means of compression the 
nearly dried material may be brought to 
a compact form. Not all the water is re- 
moved, the amount remaining varying, 
depending upon the character of the food, 
from 7 to 15 per cent. But sufficient 
is removed to concentrate the solutes to 
the extent of producing plasmolysis. 
The manner in which the material is 
prepared influences to some extent the 
quality of the product. If the first tem- 
perature applied to the fresh material 
is too high, certain changes take place 


in many vegetables, giving them an ap- 
pearance of scorched or scalded sub 
stances and diminishing their water-ab- 
sorbing power. Accordingly, in dehy 
drating vegetables, the fresh material 
should be subjected to air having a low 
temperature and high humidity and 
gradually brought to a high temperature 
and low humidity.—Abstract from article 
by Dr. H. W. Youngken in The Scientific 
Vonthly. 


Better Chassis Lubrication 
Needed 

yo attention is being given to 
M ways and means for providing bet 
ter lubrication of chassis parts, or what 
is more to the point, decreasing to an 
absolute minimum the number of parts 
which require hand lubrication. There 
seems to be a general opinion on the part 
of many automotive engineers that the 
grease cup will in time disappear from 
the passengar car chassis. It is a nasty 
job to fill the ordinary grease cup and 
too often the grease is not forced to the 
surface it is intended to lubricate. <A 
few car manufacturers and one or two 
parts makers have designed systems for 
feeding oil to all parts of the chassis 
requiring lubrication, but the cost and 
complication of these systems is a seri- 
ous drawback to their general adoption. 
Devices arranged to feed oil by wick or 
as a resnit of vibration are promising, at 
least for certain applications, so long as 
they are made readily accessible for fill- 
ing, cleaning and adjustment. Consider- 
able study must be given io this subject 
before an ideal system will be developed. 


Laprobe Inside a Footrest 

N interesting new automobile acces- 

sory is a combination footrest and 
laprobe for use in the tonneau of an 
automobile. As a footrest it appears to 
be a heavy metal eylinder, black 
japanned with satin finish, which is 
fastened to the floor of the car in the 
same manner as the ordinary footrest. 

















This 72-inch lap-robe goes within the 
37-inch foot-rail 
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Screw for plaster walls that is driven 
with a hammer 


When not in use it is folded over against 


the front of the rea seat, out of the 


way, and is placed in position as a foot- 
rest when needed, 

On a spring roller inside this con- 
tainer, 
waterproot 


there is a heavy cravenetted, 


laprobe. Since the cylinder 
is only 37 inches long and the laprobe 


is 72 inches wide, the inventor devised 
1 method by which 18 inches of cloth 
on each side of the robe is folded over 
fasteners. When 
the robe is rolled up, a metal eyelet in 


and held together by 


the leather end fits over a hasp on the 
eylinder and is Iscked with a padlock. 
accessibility are 


Great cleanliness and 


claimed for this new device. 


Reversible Window Fan 

fori geracaraige of house kitchens and 

small rooms is greatly facilitated by 
the perfection of an adjustable sheet 
metal fan frame which fits windows 24 
ind firmly supports a 
small ventilating fan. This frame, being 
adjustable, fits any ordinary window and 


to 84 inches wide ; 


makes possible quick installation, with 


a screw-driver and hammer the only 
Handles for raising and 


tools recuired. 


lowering the window, and which screw 
into the sus! ire furnished witl the 
frame is well s nhecessirs bolts fo 
holding the fan in the frame, screws, et« 


No alterations, carpenter or electrical 


work are required in making the instal- 


lation which ean be completed by the 
man of the house in ;: 
are furnished 


alternating current, and tests 


few minutes, Fans 


with motors for either 
direct or 
have demonstrated that no more elec- 
tricity is required than necessary for a 
KO-watt lamp. The fan, which is fur- 
nished with cord for attaching to a 
nearhy lamp socket, has a reversible mo- 
tor. The fan will exhaust hot, stuffy, 
smoke and 


air—with odors, 


Then by simply pulling a string 


stugnant 
vapors. 
the motor reverses and the fan brings 
in the fresh, out-door atmosphere 














Ventilating fan that is placed in the 
window and that works both ways 
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Driving Screws With a Hammer 
gpm problem of putting up bathroom 

fixtures, etc., on plaster walls is not 
Nails do not grip; 
much pressure for 


always easily met. 
screws require too 
driving them in, so that the hole is worn 
smooth before it starts to be used: glass- 
headed pins, offered, are 
weuker than nails and little more per- 
The screw shown herewith rep- 
permanent 


sometimes 


miunent, 
resents an effort to give a 
crip with the plaster. A hole is bored 
in the wall slightly smaller in diameter 
than the screw. The plain pilot of the 
latter is inserted into this hole, and the 
tapped with a ham- 
mer The serew under this treatment 
turning the while, and it is 
el ed that the thread thus cut in the 


screw-head is gent! 
advances, 


plaster, because of the absence of de- 
structive pressure in its cutting, stays 
sharp and continues to hold the screw, 


A Radical Departure in Rail 
Production 

NEW development is approaching 
A completion which promises radically 
to change present metho of making 
steel rails. One of the nu st difficult as 
well as essential steps in producing a 
rail is its straightening while still hot. 
When the new rail comes from the rolls, 
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far from being satisfactory. The first 
radical departure from the usual prac- 
tice was made last year when a firm of 
German airplane constructors designed a 


body imitating the shape of a falling 
drop. <A further improvement is now 


announced by P. Jaray, chief engineer 
of the Zeppelin Works, at Friedrichs- 
hafen, according to whose investigations 
neither a spindle, nor a torpedo, a drop, 
a boat, nor an airship on wheels, but 
one-half of a stream-line body, enclos- 
ing and encompassing everything, even 
the wheels, will afford the solution of the 
problem. 

An interesting set of comparative tests 
has been carried out by W. Klemperer, 
on a suggestion by Mr. Jaray, in the 
large 3-meter wind channel of the Zep- 
pelin firm. One of the striking results 
thus obtained is that the air resistance 
of ordinary types of body, destined for a 
standard chassis with engine placed at 
the front end, will remain practically 
constant, irrespective of any alterations 
made to the fittings, even the absence 
of a wind screen reducing the resistance 
only slightly, if the driver remains 
sitting erect. The greatest resistance is 
exhibited by a standard open car fitted 
with wind sereen and having its pas- 
sengers seated in the rear. <A _ body 
slanting sideways in front and rounded 

















The latest stream-lined car from Germany, where they are keenly interested 
in these models 


by which it is rolled to its final shape, 
it is more or less crooked. Present meth- 
ods for straightening entail the use of 
what is known as the gag press—a very 
cumbersome, machine and 
also very expensive to install and op- 
erate. There is another phase in its use 
which is also important—it has been 
found that in straightening rails by the 
use of this gag press certain strains are 
set up in the metal of the rail which 
defects, and the final 


complicated 


often result in 
breaking of the rail. 

Iixtensive experiments, which have re- 
sulted in the new development referred 
to, have demonstrated that it is possible 
to straighten rails without the use of the 
The striking thing 
development is its sim- 


expensive gag press. 
hout the new 
plicity and the wonder is that it had not 
been thought of before. It consists in 
suspending the rails while still hot from 
a sufficient height so that, as they hang, 
they are straightened by their own 
weight—much as a curtain or towel 
when wet is kept straight or flat if hung 
up to dry. 

It is probable that this new 
which has passed the experimental stage, 
will soon be adopted by a large producer 
of rails at whose plant the investigation 
Some important details 
worked out. An evident 
conclusion is that its use will insure a 
better rail at less cost. 


pre OSS, 


is proceeding 


are still to be 


Ideal Automobile Lines 
| i has long been realized that the cur- 
rent types of automobile body, from 
the point of view of air resistance, are 





off in the rear only slightly reduces the 
resistance. In fact, the air resistance 
of an enclosed car such as this will, at a 
speed of 60 kilometers (36 
roughly) per hour, entail more than 60 
per cent increase in the power required 
to overcome the rolling resistance and 
gear while the surplus power 
required at 70 kilometers is nearly 90 
per cent and at 80 kilometers, upwards 
of 110 per cent. 

Car bodies designed on the stream-line 
principle, i. e., corresponding in shape 
to one-half of a stream-line body, on the 
other hand, only set up about one-third 
of the air resistance to be overcome by 
The surplus 
power corresponding to the air resist- 
ance, accordingly, in the case of 60 kilo- 
meters per hour, is only about 20 per 
cent, at 70 kilometers only about 30 
per cent, and at 80 kilometers only 
about 40 per cent of the power required 
to overcome the rolling resistance and 
gearing losses. The resulting saving of 
fuel is therefore from 30 to 40 per cent 
of the consumption required for the 
same distance in the case of an ordinary 
up-to-date body. Inasmuch as the air 
resistance is thus reduced to about one- 
third, the maximum speed can, of course, 
be raised considerably in the case of the 
stream-line car, and the same applies to 
the gradients to be negotiated on a given 
gear. The saving of fuel will make the 
small car a cheap vehicle for everybody. 

Stream-line bodies can be fitted with 
no material alteration to any existing 
standard having its engine 
placed in front. 


miles, 


losses, 


a standard enclosed car. 


chassis 
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Suitcase that is easy on the arms 


The Strolling Suitcase 

IRST prize for the month’s trick in- 

vention goes without dissent to the 
device pictured herewith. One could be 
afforded any reasonable number of 
guesses with considerable assurance that 
one would not guess right. The thing 
is—a suitcase! The German inventor 
had got leg weary and arm weary so 
often from carrying the conventional 
suitcase that he designed one requiring 
no aid from its owner in the little mat- 
ter of resisting the pull of gravity. They 
do tell that the inventor of the umbrella 
was mobbed when he made his first pub- 
lic appearance under his portable roof: 
perhaps in a somewhat gentler age the 
perambulating suitease will not bring 
any such treatment as this to the man 
bold enough to introduce it to the publie 
gaze, but we are sure it will make a 
sensation. Also, it will give a new ex- 
ecuse for tardiness: before starting for 
the station, what calamity to discover 
that one’s snitease needs a new bear- 
ing, or that it requires oil and there is 
no oil in the house, or that it has a flat 
tire! 

The Golf-Ball Rake 

wim volfer has not hung by his 

teeth and eyelashes to a tree or 
bush while he made wild stabs in the 
pond with his longest-shafted club, in 
the effort to retrieve a ball that was 
just an inch beyond his reach in the 
water? Or what one has not been 
forced to climb a fence to rescue the 
little white spheroid from an_ out-of- 
bounds lie that was similarly out of 
reach? A Washington golf instructress, 
Mrs. L. M. Callison, has taken out pat- 
ents on a “golf-ball rake” which goes in 
the bag like any club, but which pro- 
vides a much more reliable means of 
recovering the ball from an inaccessible 
place. The head folds down along the 
shaft when the rake is in the bag; when 
it is in use, the head snaps into opera- 
tive position and gives a much surer 
means of bringing home the ball. Also, 
the shaft can be of any extreme length 
desired, and can even telescope—which 
is not the case when the driver or the 
brassie is used for the purpose of the 
rake, 

















Salvaging truant golf-balls with a 
special rake 
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The Service of the Chemist 


A Department Devoted to Progress and Achievement in the Field of Applied Chemistry 


Conducted by ISMAR GINSBERG, Chemical Engineer 





A Disinfectant Lamp 


le Comptes rendues, 1922, Vol. 174, 
pages 1471 to 1474, there is described 
a lamp, which may be used to disinfect 
rooms and which produces the disinfec- 
tant agent in the course of burning. The 
particular disinfectant is formaldehyde 
and this is produced by the combustion 
To this end two types 
of catalysts are used—namely, com- 
pressed lampblack, containing 20 per 
cent of copper oxide, and, secondly, sil- 
vered asbestos board. The heat from 
the compressed catalyst in the first case 
or from the gauze container of the 
catalyst in the second case is used to 
vaporize the methyl alcohol as it is 
brought up from the container by a 
cottonwool wick. The lamp uses about 
100 grams of methyl or wood alcohol 
per hour, and the yield with the first 
type of catalyst is 30 per cent and with 
the second type 35 to 40 per cent (in 
one case a yield of 45 per cent was ob- 
tained). The second type of catalyst 
needs to be heated to a red heat in an 
external flame before use, but it gives 
the best results, and has been adopted 
for use in disinfecting surfaces. 


of methyl aleohol. 


Tin Foil Made Brittle by 
Aluminum 

N investigation, made in Germany 
A and published in the Mitteilungen 
der Kaiser Wilhelm Institut fuer Metall- 
forschung, has shown that the reason 
why certain kinds of tinfoil are brittle 
and break easily when bent is that they 
contain aluminum. Only 0.25 per cent 
of this metal is sufficient to produce the 
bad results. 


Fats Produced by Bacteria 

N Austrian Patent No. 88,816 there is 
| described a process of making fats 
by the action of certain acid resistant 
bacteria on nitrogenous refuse matters. 
Such materials as fruit and vegetable 
pods are used for this purpose. The 
bacteria are allowed to develop in the 
mass, and then the raw fat is removed 
by extraction. 


Carbon Black, a Natural Gas 
Product 

ARBON black is made by burning 

natural gas in lava tipped burners 
in the absence of sufficient air for com- 
plete combustion and allowing the flames 
to impinge on a cold surface, such as 
the smooth under-surface of steel chan- 
nels. The deposited carbon is then 
scraped off. Carbon black is made al- 
most exclusively in the United States. 
It is estimated that about 40 billion 
eubie feet of natural gas are consumed 
annually in this manufacture. The in- 
dustry started in West Virginia, but has 
now moved further westward and is 
centered at the present time in Louisi- 
ana. Wyoming, Oklahoma, Montana and 
Kentucky contain many carbon black 
factories. These plants are of temporary 
construction only, so that when the sup- 
ply of natural gas peters out in one lo- 
cality they can be easily moved to the 
next. 

Carbon black is used largely in the 
manufacture of solid rubber tires. About 
20 million pounds are consumed annual- 
ly in the United States for this purpose. 
This is perhaps the most important use 
for the pigment. It is also used in 


large amounts in the manufacture of 
printers’ ink and of stove polishes. 
About 10 to 12 million pounds are used 
annually for the former purpose and 
from 4 to 5 million pounds of the pig- 
ment for the latter purpose. The prod- 
uct also enters into the manufacture of 
black and gray paints, black varnishes, 
phonograph records, tarpzulin, black 
leather, artificial stone and insulating 
compositions. In normal times the 
United States exports about 10 million 
pounds of carbon black annually. 


New Substitute for Coal 
ROM Sweden comes the report that 
peat briquettes, which have been im- 
pregnated with shale oil, make a very 
good substitute for coal. The process 
of impregnation is simple and consists 
merely in mixing the powdered peat with 
10 per cent by weight of shale oil and 
then briquetting. The price of such 
briquettes is stated to be one-half that 
of anthracite coal. 


Naphthalene As an Engine Fuel 
N article with the above title ap- 
peared in the Schweiz. Chemiker 

Zeitung, 1922, pages 542 and 562. In 
this article it is mentioned that by mix- 
ing 90 per cent benzol with 10 per cent 
of dekalin the freezing point of benzol 
is lowered to minus 3 degrees Centi- 
grade, When the proportions sre 70 per 
cent benzol and 30 per cent dekalin, then 
a product is obtained which does not 
freeze in the carburetor and tanks at 
the ordinary winter temperatures. Both 
the cost of the fuel is reduced and the 
calorific power increased in comparison 
with gasoline. 


Oxidation of Paraffine With Per- 
oxide of Nitrogen 

N the Swiss journal, Helv. Chim. Acta, 

Vol. 3, page 721, there is described an 
investigation on the oxidation of paraf- 
fine with peroxide of nitrogen. <A _ yel- 
low, semi-solid product is obtained, con- 
taining about 10 per cent of fatty acids 
soluble in water. 


New Petroleum Cracking Process 

OVERNMENTAL officials in France 

have been investigating a new proc- 
ess of cracking petroleum, shale oil and 
other heavy oil residues. This process, 
contrary to the others that are in com- 
mon use, will produce gasoline in one 
operation while the others are all two- 
stage processes, The product is manu- 
factured at a high yield and is perfectly 
miscible with aleohol, which is an im- 


portant point in preparing compound 
fuels. Le Courier des Petroles, July 8, 


1922. 


Making Rubber With Electricity 


UBBER is derived from the rubber 

tree in the form of a milk sap. 
When the latex, as it is called, is sub- 
jected to the action of certain chemicals, 
as acetic acid, ete., the sap is coagulated 
much in the same manner that milk 
eurdles when acid is mixed with it. The 
product formed is the raw rubber of 
commerce, as it is shipped into the rub- 
ber mills for conversion into vuleanized 
articles. A new method of coagulating 
the rubber latex has been devised, ac- 
cording to the Gummi Zeitung, Vol. 35, 


pages 659 to 660. It has been deter- 
mined that the particles of rubber in 
the milky sap are charged with negative 
electricity. When a current of elec- 
tricity is passed through the latex, the 
rubber particles are collected at the 
anode, while the milky sap clears up at 
the cathode. Porous vessels filled with 
carbon were used as the electrodes. A 
110-volt current produces quick coagula- 
tion. 


Sulfur Dioxide Bleach for Foods 


HE use of sulfur dioxide to bleach 

foods has always .\been fraught with 
the subsequent difficulty of completely 
removing all traces of the bleaching 
agent from the food. In a patent ob- 
tained by Irving Hochstadter (United 
States Patent No. 1,412,513), hydrogen 
peroxide is added in sufficient amounts 
to the food to oxidize the excess sul- 
furous acid and also to exert a certain 
amount of bleaching action itself. The 
bleaching of gelatine is accomplished in 
this manner very effectively, better than 
by the use of either bleaching agent 
alone. Cherries may be bleached with 
gaseous sulfur dioxide or a solution of 
the gas or a salt like sodium sulfite. A 
large number of such as fruit 
products, syrups, nuts, potatoes, apples, 
cereuls, ete., can be treated in this man- 
ner. If there is any excess hydrogen 
peroxide remaining in the food after the 
oxidation of the sulfur dioxide, this is 
not in any way detrimental, as it breaks 
up immediately to form water and oxy- 


foods, 


gen gas. 


Vegetable Oils From Wastes 

HERE are many edible and indus- 

trial oils in use at the present time 
and it would appear that most of the 
available sources of these products have 
been exhausted. But the investigations 
of the Department of Agriculture have 
proven otherwise, that valuable edible 
oils can be obtained in paying quantities 
from waste products and from seeds, 
such as the sunflower, not yet grown to 
any great extent in this country. Tomato 
seeds are recovered in large quantities. 
An oil can be extracted from these seeds 
which is suitable for food oil. The yield 
is about 18 per cent of the dry weight 
of seed by pressing, and 20 to 22 per 
cent if a selvent is used. Oils obtained 
from brown mustard and charlock are 
of use in the manufacture of soap and 
technical products. Oil from the sun- 
flower seed cun be used for food and in 
the manufacture of soaps and Russian 
varnishes. Okra seed oil resembles cot- 
ton-seed oil closely and can be used for 
most of the applications to which the 
latter is put. Cohune nut oil resembles 
cocoanut oil and can replace it for many 
purposes, 


Galalith in Rubber Making 


"Pe yeene eqns is an artificial product, 
made with a casein base, and used 
in the place of natural ivory. For ex- 
ample, the keys of pianos are made from 
this material. In the course of this 
manufacture there is a_ considerable 
amount of dust and waste galalith ac- 
eumulated, which can be used to good 
advantage in the compounding of rub- 
ber. The dust is all of one color and 
makes a very good filler. When galalith 
is subjected to the action of ammonia 


gas it is changed into a gelatinous prod- 
uct. The formaldehyde, 
tains and which was used in its manu 
facture, is converted into hexamethylene 
tetramine and the caseine is changed 
into the soluble form, ‘The mixture that 
is obtained in this manner is ar ac 
celerator of the vuleanization of rubber, 
due to the fact that the ingredients in 
the mixture form a certain amount of 
thiourea at the temperature of vulean- 
ization. It can be used to good advantuge 
for this purpose. Further detail will 
be found in Aunstoffe, 1922. 


which it con 


Hydrogenation of Maize Oil 
N interesting description of the vari 
ous processes employed in the hydro 

genation of maize oil is given in An. 
Asoc. Quim., Argentina, Vol. 9, page 86. 
It is noted that when nickel or platinum 
is used as the catalyst the oil must be 
thoroughly dehydrated before hydrogen 
ation. 


Metaldehyde As a Fuel 
FUEL has been made by a 
firm from metaldehyde, a substance 

which up to the present time possessed 
only scientific importance. Metaldehyde 
is made on a commercial scale through 
the synthetie production of acetaldehyde 
from calcium carbide. The product 
must be compressed strongly into suit- 
able shapes before use. The compres- 
sion reduces its inflammability consider 
ably and makes it safe to use in the 
household. Chemical and Metallurgical 
Engineering, August 2, 1922, page 216. 


Swiss 


Sensitive Copper Reagent 

N alkaline solution of phenolphtha 

lein is used to detect the presence 
of copper in one part per 100° million 
parts of water. The presence of copper 
is indicated by a clear rose coloration of 
the solution. 


Electrical Control of Alkalinity of 
Feed Water 

HE apparatus, which is used to con 

trol the alkalinity of feed water in- 
troduced into the steam boiler, 
on the principle of the Wheatstone 
bridge. On the one hand the current 
passes through the feed water and on 
the other side it passes through a re- 
sistance. During this time a very sen- 
sitive galvanometer indicates the ratio 
between the alkalinity of the feed water 
and the voltage. Hydrogen and calomel 
are used as electrodes in porous vessels 
The apparatus is claimed to give very 
results. Chemiker Zeitung, 1922, 


page 655, 


is based 


good 


Tar for Cement Protection 

NVESTIGATIONS have been made on 

the use of gas tar for the purpose 
of impregnating cement to protect it 
against various influences. The liquid 
gas tar that is used for this purpose is 
obtained as a by-product in the manufac- 
ture of gas, and is very cheap. toth 
cement and mortar absorb this material 
very readily. The cement that‘is treated 
with this product can be stored for six 
months in a strongly alkaline solution 
without any bad effects, while untreated 
cement was badly injured by this treat- 
ment. The impregnated samples did not 
exhibit any loss in strength or dura- 
bility. 
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from entering the oil, he says, let us 





Our Startling Automobile 
Traffic 
By Charles Evan Fowler 
HE traftic surveys for the new De 
troit-Windsor Bridge, to connect De- 
troit, Michigan, and Windsor, Onturio, 
Canada, have developed some very start 
ling figures for the consideration of the 
builders of highways und bridges The 
herewith show the 


graphic diagranis 


growth of the number of automobiles in 
the United States, Michigan and Ontario 
since 1912. Those of us who are accus- 
tomed to travel over wide stretches of the 
continent have sensed, in a vague way, that 
the problem of handling the automobile 
traflic has reached a very grave stage. but 
the figures when put in graphic form, or 
as a picture to be looked at, cause us to 
wonder what can be proposed for handling 
it, five or ten yeurs from now, 

The total number of machines for 1922 
of 10,448,632 represents an incrense of 
over 1000 per cent since 1912, and careful 





estimates by experts show that about one- 


(iaah ia: 





cease trying to do so; and let us turn our 
attention to a means for removing it as 
fast as it enters. It may well be that, 
as is so often the case in engineering, this 
apparently indirect procedure will turn 
out the most advantageous, 

The oil-refining system which Mr. Par- 
rish would add to our automobiles con- 
sists of four main units: heating element 
filter, refiner and cooler. The entire en- 
semble is simple, light in weight, and 
takes up about as much space as the 
vacuum fuel-feed system. It does not in- 
terfere with any present system of splash 
or force-feed lubrication. The vacuum 
present in the intake manifold is drawn 
upon for the force to drive the lubricating 
oil from the crankease reservoir through 
the refining system and back again to the 
reservoir. A tube extends from the mani- 
fold to the top of the refiner; through it 
the suction is delivered to the system, and 
through it the vaporized fuel which has 
been removed from the oil is returned to 
the intake manifold at such temperatures 








half of this number were en tour during 
the past summer. So great becume the 
erush at the Niagara bridges during the 
Labor Day Holidays that the toll takers and officials 
became exhausted. The incfease to 1925 is quite sure 
to represent a total of automobiles for the entire United 
States of over 15,500,000 machines, and in less than 
seven veurs the number will be doubled! Just how do 
the States, counties and municipalities that are sleep- 
ing on the matter of providing adequate facilities ex 
pect to control such a flood? 

Those that have visited the city of Detroit recently 


have seen what is-happening at the home of the auto 


mobile, There, the rate of increase is on an average 
about double that of the balance of the country and 
that rate is nearly equaled by the rate of increase in 
(mturio, the automobile-fabricating suburb of Michigan. 
The ferry boats across the Detroit River are so inade 
quate that people do not «try to cross wit! utomobiles 
but lenve their machines and go over on foot Instead 
of being uble to take advantave of the short cut across 
Ontario, the tourist often ships his aut by boat to 
Cleveland or Buffalo, or else | ‘ the route around 
the south shore of Lake Erie, whi longer by 110 
itiles 

The highways h e become too narrow to accommo- 
date the ever increasing number of " Wnobiles The 
regulation of this fa nereasin trea flie + becoming 
a problet too great to be coped wit by the city 
authorities, and if must he p to the expert to 
find the way out of the tangle Fortuna ely we have, 
in our police forces al Ove the count men of a 
nationality that is very «¢ ek witted and that has 
imagination: but they re not omnipotent and often 
do not have the proper backing fron the higher 


officials. Perhaps the best regulation is to be found on 
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Automobile increase of 1000 per cent in 10 years 
in the United States 


The apparatus that distills the gasoline out of the crankcase oil as 


leaks in, and returns it to the intake to be burned 


Fifth Avenue in New York City, and that should be 
studied by all those interested in the problem; and we 
must all be interested in the very near future. But 
when such widespread congestion results as comes 
ibout with the great number of machines in Detroit, it 
may well cause the wisest to pause and ponder what 
s best to be done, and to consider ways that a few 
ears ago would have been thought revolutionary. The 
utomobile becomes almost useless for the handling of 
downtown business tratlic, and it is only a question of 

short time until we shall come to the two-story 
street, one wiuy streets, and streets on which automo- 
hile traffie shall be absolutely prohibited; at least dur- 
ng certain hours. 

The road s on our bridges, and in tunnels, if they 
7 


ean be made to carry automobile traffic safely, must be 


made for not less than three lanes of traffic in each 


direction for city bridges, and for three or four lanes 


total for country ridges, In fact the handling of 
nodern traffic is in ever sense a muan’s-size job, and 
one where vision must be substituted for dogma. What 
the future will bring ferth with such wizards as Ford 
to keep on reducing the cost and price of automobiles, 
no on n predict: but it is safe to say that within 
the next decade all of the American continent at least 
wil « on wheels, And just as confidently can we 
predict that each summer will find an increasing num- 
ber roaming over the country for the vacation, until 
vithin five years some 10,000,000 machines must find 
room on our country highways, with and alongside the 


regular traffic. This means that cutoffs must be con- 


r tourists, as has been 


structed around the cities fe 
done on the Lineoln Highway at Chicago and less 
notably, at Philadelphia; and that such traffic must be 


led away from the congested portions of all of cur 


cities and towns, 


Keeping the Gasoline Out of the Crankcase 
11k automobile engine was designed when no one 
would lave supposed that there would ever be any 

difficulty in supplying it with volatile and dry fuel 
But the automobile industry has been making these 
engines in such numbers that the petroleum industry 
has been left behind. The only way in which it is 
Poss ble for all of us to have gas for our ears is for 
all of us to accept gas of a lower grade than would 
have passed muster ten years ago. This can mean but 
one thing: More and more fuel is carried into the 
evlinders in liquid form, to leak through into the crank- 
ease and dilute the oil. This dilution is today one of 
the serious problems confronting the automobile de- 
signer 

Mr. William F. Parrish of Chieago gives figures ob- 

After runs of 100 
ie fuel in the lubricating oil amounted to from 


body. Fig- 


tained in service tests of dilution 


15 to 41 per cent of the total “lubricating” 
ures for cars and trucks of numerous types, fitted with 
preheating devices to improve refrigeration, ranged 
from 14 per cent for 300 miles in three days, to 47 per 
cent for 563 miles in a month. It is obvious that these 
cars and trucks were not being lubricated: a mixture 
of 47 per cent gasoline is not a lubricant, whatever the 
other 53 per cent may be. 

All methods of preventing dilution having fallen 
down, Mr. Parrish has interested himself in the de- 
velopment of an apparatus that attacks the problem 


from the other end. If we cannot prevent egasoline 


that it becomes part and parcel of the 
intake charge. 

The system, aside from this feature, is 
largely self-explanatory in the light of our photograph. 
Heat is taken, of course, from the exhaust. The heater, 
while in operation, is either filled with oil to the exclu- 
son of air, or is working with oil passing through it 
under force of the vacuum. In this way charring of 
the oil is avoided. Heaters have been opened after 
several thousand miles and found free from carbon 


fast as it 


deposits. This, of course, is essential; we may as well 
dilute our oil with gasoline as burn it up. The filter 
unit is of such design as to gather in the form of sludge 
all metal, carbon, dirt, ete., which may be in the oil; 
and means is provided for cleaning out this sludge as 
necessary. In this way, aside from eliminating dilu- 
tion, the device keeps the crankease oil clean to a 
hitherto unrenlized degree, and thereby greatly pro- 
longs the life of the oil. 

In tests with this device, raw gasoline and kerosene 
were deliberately introduced into the oil in measured 
pints. This amount of gasoline is eliminated from the 
crank-case in 30 miles of running, and of kerosene in 
60 miles. The sludge removed from the bottom of the 
reclaimer tank generally contains a characteristic sedi 
ment of 75 per cent oil, 12 per cent carbon, and 13 per 
cent of an ash composed of road dust and metal. <A 
200)-mile test was run off, throughout which the crank- 
case oil showed dilution of less than 1 per cent. While 
there will doubtless be minor difficulties in the way 
of installation and workout, this system appears to 
offer a positive solution of che worst phase of the 
heavy fuel problem. Mr. Parrish recently presented it 
before the Society of Automotive Engineers, where it 


had a very favorable reception. 
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Growth in the home state of the automobile in 10 
years from 25,000 to 550,000 
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The Motor-Driven Commercia 


Conducted by MAJOR VICTOR W. PAGE, M.S. A. E. 


| Vehicle 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 





Water via Truck 

NHE performances of the Army dur- 
‘I ing the war held many a lesson for 
peace-time application, and few of these 
were more forceful than those to be 
drawn from observation of all the uses 
which the military made of automobiles 
and trucks. We are accustomed, for 
instance, to seeing gas and oil freighted 
the country in tank trucks; but 
would have suggested that there 
was a field for this sort of thing with 
water? Yet our photograph shows 
water being trucked in this fashion to a 


about 
who 


Kansas encampment, long after the 
cessation of hostilities; and throughout 
the less-watered regions of the great 
west there is wide scope for such 


trucking. 


Four-Wheel-Drive Trucks in Rail 


Service 
ACK in 1917, when railroads first 
began to experiment with gasoline 
equipment for light freight and pas- 
senger service, the North Western Pa- 
cific Railroad was reconstructing a 


Rafael, Cali- 
this tunnel, 


tunnel at San 


reconstructing 


1400-foot 
fornia. In 


they found that a steam locomotive 
filled it with smoke and stifling gases 


and made it impossible for the construc- 
tion crew to see or breathe. “Necessity 
was the mother of invention” in this 
case and so the engineers of this rail- 
road hegan to look around for a locomo- 
tive of another type. After much re- 
search work, the four-wheel-drive truck, 
which has its power applied to all four 
brought to their attention 


wheels, was 
for consideration. 

Among other udvantages of this truck 
which made them believe that it 
be converted to a locomotive 
that the tread on both the 


could 
suitable 
wus the fact 
front and rear wheels of this truck is 56 
which is the same as the dis- 
between the rails on standard 
Thus, in converting this 
shorten 


inches, 
tance 
gage railroads, 
truck it was not 
either of the axles. 
proper size were ordered and put on the 
truck in place of the solid rubber tires 
which had formerly been used on it. 
Standard couplers were mounted on the 
front and rear of the truck and a 
type was placed over the 
When the truck 
finally completed and tried out, it 
found to be so satisfactory that 
work on the tunnel had been finished it 
was used for light switching and is still 
North Western 


required to 
Flanged rims of the 


loco- 
motive eab 


driver’s seat. wis 
wis 


after 


in the service of the 
Pacific Railroad. 


This, perhaps, was one of the first 
attempts to motorize railroad equip- 
ment. 

Since this car was put into service, 


due to its 
service, 


truck, 
railroad 


the four-wheel-drive 
special adaptability to 
has become so popular that at the pres- 
there are rail cars 
service or under construction. 


ent time over TO 
either in 
Among the advantages claimed for these 
rail units are the application of power 


to all four wheels, giving greater fric- 
tion and allowing less loss of power 
through slippage and making it unneces- 
sary to operate the car with a pony 
truck. The differential in each of the 
axles takes care of the difference in 


speeds of the inside and outside wheels 
when the car is rounding a curve. The 
rail car on one interurban line is obliged 

















Delivering water to a Kansas: encampment in big tank trucks 


to round a curve which has a 45-foot 
radius. This is sharper than is found 
on any short line railroad. 


Chassis Repairs 
VEN after the power plant and gear- 
<4 set have received attention, there 
are numerous points about the chassis 
of the truck that should be inspected 


condition. 
wear at 


set are in running 

These rattling noises indicate 
a number of relatively unimportant bear- 
ing points, and even though the depre- 
ciation is slight, the looseness at the 
multiplicity of small points will produce 
a noise that will be unmistakable when- 
ever the truck is operated on other than 
perfectly smooth highways. Among some 


perfect 

















One of the earliest attempts to substitute the truck for the locomotive— 
and one that still lives 


if a thorough overhauling is ealled for. 


The chassis of any well-built machine 
will need but very little ‘attention, if 
the various parts are well oiled, until 
it has been used from ten to fifteen 


After this distance has 
driver will probably 


thousand miles, 
been covered, the 
be annoyed by a series of squeaks and 


rattles, even though the engine and gear- 


of the things to be looked for are wear 
in the various control linkage members, 
sagging or bent frame 
loose cross members or gusset plates, due 
to rivets having loosened up in service; 
stiff action of the springs, due to rust 
accumulating between the leaves; loose- 
steering gear and steering 
lack of alinement of the 


side members, 


ness in the 
connections, 

















Showing that even in the big woods the truck is not out of place 


rear wheels, looseness of the 
and numerous other 
conditions of nature—all of 
Which contribute to the ability of the 
truck to produce superfluous noises. 

It is not unusual to find the rivets at 
the corners of the frame or those hold- 
ing cross members and gussets or rein- 
forcing plates loose. If they are not 
very loose, satisfactory repairs can often 
be made by peening them over again, 
using a heavy hammer and a suitable 
dolly bar or rivet set to receive the force 
of the hammer blow. <A rivet set for 
framework may be easily made by tak- 
ing a large bar of square or round sec- 
tion iron three feet long. and 
two inches in diameter, and turning up 
one end at right angles to the bar about 
three or four:inches back from the end. 
Both ends are then tapered down so that 
the area is approximately an inch square. 
A suitable countersunk depression is 
then made to receive the rivet head at 
each end of the bar; one may 
placed on the side of the bar about an 
inch from the end. This will permit the 
use of the same bar in corners as well 
as on rivets so placed that the length 
of the bar does not prevent its being 
held against the rivet heads. Two men 
are required to do a good job of riveting, 
one to manipulate the riveting hammer, 
the other to hold the dolly bar up against 
the rivet and absorb the impact of the 
hammer. 

In the event the frame members are 
very indicates that the rivets 
have reduced in diameter and 
partially sheared. In cases of this kind 
nothing will be gained by peening the 
rivet heads over more. The only safe 
remedy is to chip off the rivet heads with 
a sharp cold chisel and then knock them 
out of the holes with a steel drift. The 
holes are then drilled to the next larger 
standard rivet size and new rivets se 
cured. These are usually of Norway 
iron, and should be heated to a red heat 
in a forge before being 
headed up. 

The frame side members sometimes sag 
after the car has been used for a period, 
especially if it is operated at high speeds 
over rough roads, or in the case of a 
motor truck that has been made to carry 
overloads. A weak channel section mem- 
ber of this character can be 
stronger by either of two methods. It 
may be reinforced by a plate riveted 
to the interior or it may be trussed by 
truss bar and turnbuckle arrangement. 
Sometimes a plate is added to both in- 
side and outside of the frame and the 
Whole held together by a series of rivets 


front and 
wheel hub bearings, 
similar 


or steel, 


also be 


loose it 


become 


gas or coal 


made 


or bolts. 


Taking the Horse Truck Out of 
the Woods 

TOTHING is more characteristic of 
logging as it was done from 1800 

to 1900 than the sight of a huge truck, 
piled high with logs, and hauled through 
the muck and over the corduroy of the 
woods trails by four, six, or even more 
husky horses. If there is one place in 
the world where a truck might be ex 
pected to fail, it is here. But with the 
right kind of equipment it seems just us 
easy to get the logs out by gas as by 
horse; and there need be no argument 
over the proposition that, if it can be 
done at all by gas, it can be done more 


cheaply so. 
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The Heavens in January, 1923 


How the Astronomer’s Work Carries Him from Star to Electron, and Back Again 


fo 


| but in color. Some re white—with even 


R 


a | | t bluish tinge, others yellowish others 

— vellow and orange, and a few red. There 
is no better time to see this for one’s self than on a 
clear winter evening. Looking toward the south our eyes 
will first be impressed by the | iamt Sit whose 
light is pure white. As we n our gaze upward we 
tind Orion. Here the three stars of the belt are whiter 
even than Sirius—a blue-white, indeed, though the dif 
ference is not conspicuous to the unaided eve, which is 
a poor judge of color except in the brightest stars 

Retelcguese, close by, affords a glaring contrast, and 


its ruddy glow cannot escape the most casual glance. 


Far above, in the zenith, we find Capella, which is 
vellow about half wi between the two extremes of 
color already noticed. Procyon, on the left and lower, 
is a good example of a yellowish-white star, and Pollux, 


it of an orange hue. 


in Gemini, affords lig 
It is now quite certain that these differ 
ences in color are due to differences in 


the temperature of the stars’ surfaces 

that of the red ones, like Betelguese, being 
ubout 3000 degrees Centigrade, of yellow 
ones like Capella some 6000 degrees, and 
10.000 degrees ti 


of white stars from 
15.000 degrees or more. Also it has long 
heen known that these differences in color 
go with notable differences in the spec- 


trum, 


Colors and Spectral Lines 
A red star, of what is called Class M 


at Harvard, shows a spectrum crowded 


with dark lines, due to absorption by 
vapors within its atmosphere, and reveal 
ing the presence of many of the familiar 
metals, as well as of the compound 
titanium oxide. In the orange and yellow 


stars the bands due to the latter disap 


pear evidently because the compound is 
decomposed into its elements at the higher 


temperatures—but the lines of the metals 


persist. When we reach the yellowish 
white and white stars—like Procyon or 
Sirius—we find the metallic lines growing 


fewer and weaker, and only those remain 
which, in the laboratory, are produced but 
in the electric spark, and not in the cooler 
arc-light. 
very hot stars in Orion, the lines of the 


Finally, when we come to the 
metals almost disappear, while those of 
helium, oxygen, nitrogen and carbon come 
for the first time in the series, 


At 11 o'clock 


into sight- 
except for oxygen, which shows a few faint At 





10 o'clock: 
lines in the yellow stars like the sun 

Hydrogen alone is ubiquitous, showing its 

lines in all the stars, though most strongly 

in those like Sirius. 

Some of these differences are easy to understand; 
others have long been puzzling. Are there really no 
metallic vapors in the atmospheres of the hot stars? 
If they are there, why do they not absorb the familiar 
lines, and reveal themselves in the spectroscope? If 
they are not there, what has become of them? On the 
nitrogen in the 


other hand, are there no helium or 
cooler stars? 

We cannot get out of the difficulty merely by sup- 
composed of metals, and 
for in such 


posing that some stars are 
others of hydrogen, helium and other gases; 
a case we should expect to find both hot and cool stars 


of each composition, and therefore red stars with no 
metallic lines and blue-white ones with no helium lines, 
No it is clear that the temperature of the star itself 


must be the main factor in the differences, so that, if 
we could heat up a red star, the metallic lines in the 
spectrum would fade out and the lines of helium and 
nitrogen appear. What happens, then? Are the atoms 
of the metals decomposed into helium and other gases 
by the high temperature? This was once a very attrac 
tive idea, and some people still advocate it. But recent 
work in the laboratory shows that there is no chance 
at all of breaking atoms up into other elements by such 
mild means as a temperature of twenty or thirty thou- 
Rutherford, to be 


sand decrees. sure, has smashed 


- ROM the earliest davs when men watched 


| i] >| the heavens they must have noticed that 
ad 4 
| j | the stars differed, not only in brightness, 


At 1014 o'clock : 


By Professor Henry Norris Russell, Ph.D. 


atoms by hitting them with the alpha particles emitted 
as violently by 


from radium; but to abuse the atoms 
merely heating the gas, we should have to go to a 


temperature of hundreds of millions of degrees. 


The Problem of Star Composition 

In the star’s atmosphere the sodium and iron and 
calcium and helium must be there all the time, with 
no change of one element into another. This looks 
worse than ever; but the solution is now in sight. 
Though it takes a tremendous disturbance to disin- 
tegrate the tiny, close-knit nucleus of an atom, it is 
relatively an easy matter to knock off one of the elec- 
trons on the outside, which are held by smaller forces. 
This does not change the atom into one of another 
element, but leaves it with a positive electric charge— 

hich is called ionizing it. All atoms except those of 
hydrogen can lose more than one electron, but it is 
harder and harder to get succeeding ones away. Now only 
the atoms which have all their electrons can absorb the 


»% 







At 9 o'clock: 
At 814 o'clock: 
At 8 o'clock 


Jan. 14 
Jan, 22 





At 91% o'clock: Jan. 29. 


NIGHT SKY: JANUARY AND FEBRUARY 


familiar spectral lines of the element. When one elec- 
tron is gone, the ionized atom absorbs quite a new set 
of lines—those characteristic of the element in the 
spark (where the atoms are again ionized). When two 
electrons are removed, we doubtless get still another 
set of lines: but there is good reason to believe that 
these are mostly in the far ultra-violet part of the 
spectrum. This we cannot observe in the stars, because 
light of this sort cannot get through the miles of air 
above our heads. 

It is much easier to ionize an atom of most of the 
metals than one of hydrogen: and nitrogen, oxygen and 
helium are still harder to ionize. 

With the aid of this information, gained, bit by bit, 
in the laboratory, we can understand what happens in 
the stars. As we pass from the cooler to the hotter 
stars, we find the easily ionized atoms of the metals 
losing an electron. At first this happens to only a 
small percentage of them, but later to practically all. 
Hence the ordinary lines of the metals grow weak and 
vanish, while the spark lines appear and strengthen. 
At still higher temperatures the ionized atoms lose a 
second electron, and pass into a state where they absorb 
practically no lines at all in the visible spectrum. 
Therefore these atoms disappear from our spectroscopic 
investigation, not because they are not there, but be 


cause their spectroscopic properties have altered. Mean- 
while, nitrogen and helium, which are so hard to excite 
that, at low temperatures, they absorb no visible lines 


at all, get stirred up, and their lines appear. 

We can thus see how the conspicuous differences in 
the spectra of the stars can be explained, without hav 
ing to assume that there is any chemical difference at 
all in the composition of the stars, or that some ele- 
ments are transmuted into others, 


The Heavens 

The winter sky is so familiar that we need do little 
more than look at our map. Orion is high in the south 
with Taurus above and Canis Major below. Canis Minor 
and Gemini are on the east and Auriga overhead. Leo and 
Hydra are in the east, Ursa Major in the northeast, 
Ursa Minor and Draco in the north. Cassiopeia and 
Cepheus occupy the northwest. Perseus, Andromeda, 
Pegasus and Aries are in the west, with Cetus and 
Eridanus in the southwest. 


The Planets 

Mercury is an evening star at the begin- 
ning of the year, and reaches elongation 
on the 12th, 19 degrees from the sun. At 
this time he sets at 6:30 P. M. and is easy 
He then draws rapidly in between 
the earth and the sun, and passes through 
conjunction on the 29th. 

Venus is a morning star, and very con 
spicuous, rising at 3:50 A. M. in the mid- 
dle of the month. Mars is still an evening 
star, Setting about 10 P. M. all through 
the month. Jupiter is a morning star in 
Libra, and rises about 2 A. M. Saturn is 
some 25 degrees further west, and is in 
quadrature with the sun on the 10th, 
when he is due south at 6 A. M. Uranus 
is an evening star in Pisces, too near the 
sun to be well seen, while Neptune is in 
Leo, and observable in the morning hours. 

The moon is full at 10 P. M. on the 2nd. 
in her last quarter at 8 P. M. on the 9th, 
new at 10 P. M. on the 16th, and in her 
last quarter at 11 P. M. on the 24th. She 
is nearest the earth on the 8th, and fur- 
thest away on the 23rd 

During the month she passes near Nep- 
tune on the 5th, Saturn on the 9th, Jupiter 
on the 11th, Venus on the 13th, Mercury 
on the 18th, Uranus on the 20th, and Mars 
on the 22nd. 

The conjunction with Venus will be in- 
teresting, for the moon passes right in 
front of the planet and occults it. As 
o-< seen from Washington the planet disap 

21. pears behind the bright limb of the moon 

at 6:20 A. M., and comes out again from 
behind the dark side at 7:18. These times 
will differ from place to place, but not 
greatly in the eastern States. 

The opportunity to see an occulation of a planet is 
rare. and it will be well worth getting up to see. On 
the 27th the moon again occults the bright star Alde 
baran, hiding it (from Washington) between 5:27 and 
6:30 P. M. This, too, will be worth looking for. 


to see, 








Feb. 


The Eclipse Expeditions 

THILE it is still far too early to look for any definite 
V announcements of results, something can now be 
said about the general success of the numerous parties 
that went into the Pacific Ocean in September. The 
Christmas Island expedition was a great disappoint 
ment. Prepared for over a ten months’ period with 
extreme care, this expedition met bad weather con 
tinuously, and nothing could be done either in the way 
of eclipse observations or in the way of comparison of 
northern and southern stellar magnitude scales—the 
work which had been planned to keep the party busy 
while awaiting the eclipse. The conditions, however, 
appear to have been ideal throughout Australia, and 
enthusiastic statements have come from the six con- 
tinental expeditions. It appears that, by good fortune, 
Evershed, who had intended to photograph the eclipse 
from the Maldives, changed his plans and went to 
Worral. At this place were the Lick Observatory party 
under Campbell, and that from Toronto under Chant. 
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Recently Patented Inventions 


Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Karm Implements, Etc. 








Pertaining to Aeronautics | 


NAVIGATING INSTRUMENT.—B. W. 
PRALL, 160 College Ave., West New Brigh- 
ton, S. L, N. ¥. The principal object of 
the invention is to provide an instrument 
which may be utilized to discover the direec- 
tion in which an aviator must fly in order 
to proceed on a straight line to his destina- 
tion, and will also indicate roughly the| 
ground speed which will be made, provided 
weather conditions remain the same. An- 
other object is to provide a navigating in- 
strument with which wind velocity and di- | 
rection may be determined while in the air. | 

DIRIGIBLE.—C. J. Lynpe, Ste. Anne | 
De Belleville, Quebec, Canada. The inven-| 
tion has for its object the construction of 
a dirigible in which, primarily, the axis of 
resistance, of the envelope and gondola, and 
the line of pull of the propellers are in the | 
same straight line at all speeds, and in which | 
the resistance force produced by the com- | 
bination of the pull of the envelope and the | 
downward pull of the gondola is equal and |} 
opposite to the pull of the propellers at all 
speeds, and in which most of the movements 
on the part of the envelope will not be im- | 
parted to the occupants of the gondola. 





Pertaining to Apparel ; 
REVERSIBLE GARMENT.—C. F. Zirt- 


TING, Idaho Falls, Idaho. The invention 
has for its object to provide a garment 
which may be worn with either side out- 


ward, wherein the garment has a collar and 
euffs of two thicknesses of material of con-| 
trusting colors, the corresponding colors be- 
ing on the same side of the garment, and | 
wherein the garment is provided with clos- 
ing flaps, one flap having buttonholes and 
the other buttons secured to a flexible cord 
arranged within the edge of the flap and | 


swingable in either direction. | 
GARMENT.—L. Garwirtr, 160 Fifth 


Ave., New York, N. Y. This invention re- 
lates more particularly to knitted garments 
which are liable to stretch at the shoulders. | 
The invention is particularly intended for 
with such articles as 
sweaters, although not necessarily limited 
to this adaptation, the construction being 
such that the stretching tendency of the 
shoulders will be reduced to a minimum. 

NECKTIE FORMER AND FASTENER. 
—W. F. Orson, 403 North 40th St., Omaha, 
Neb. The object of this invention is to pro- 
vide holding means to be engaged by lateral 
members of the tie to aid in simulating a 
tie including a neckband portion. The de- 
vice comprises a top bar having clamps at 
the ends to engage under the lower edge of 
the neckband of a collar, said bar having 
downward bends flaring outwardly relative 
to each other. 


use in connection 


NECKTIE.—M. Sprecter, 430 South 
Main St., Los Angeles, Calif. The inven- 
tion relates to what are generally known 
as four-in-hand ties. The object is to pre- 


vent such ties becoming wrinkled, by pro- 
viding a permanent knot and at the same 
time to preserve the advantages in appear- 
ance of the hand knotted tie, by means of 
a collar encircling portion and a detachable 
coupling for the same. 

BATHING COSTUME.—P. Tororek and 
F. ZAMBRINI, Nice, France. This costume 
is characterized by the fact that it has, 
around the chest, a double thickness, form- 
ing air pockets closed at the top and open 
at the bottom, for use as an aid in learning 
to swim, the air for ensuring buoyaney is 
driven back and compressed in the upper 
part of the pockets by the water entering 
at the bottom, this water flowing away in 
a natural manner, when the bather comes 
out of the water. 





Chemical Processes 


CONDENSATION PRODUCT OF 
PHENOL AND FORMALDEHYDE AND 
METHOD OF MAKING SAME. —W. 
AcCHTMEYER, 29 Silver St., Middletown, 
Conn. The invention relates to the produc- 
tion of a condensation product of phenol and 





| wires, tubing and the like. 


>| and non-inflammable, and which will be con- 


vertible into a product having a high tem- 
perature of carbonization, so that it is suit- 
able for impregnating objects which are ex- 
posed to high temperature in actual service. 

PHENOLIC CONDENSATION PROD-| 
UCT AND METHOD OF MAKING SAME. | 
—W. AcHTMEYER, 29 Silver St., Middle- 
town, Conn. This process consists in caus- 
ing a reaction between phenol and methylene- 
diphenyl-diamine and removing the water 
formed by the reaction, adding 7 to 10 per 
cent of a methylene compound to the product 
and heating the mixture. 

WATERPROOFING AND GASPROOF- 
ING COMPOSITION.—J. D. Serr, 124 
Avenue des Champs Elysees, Paris, France. 
The invention has for its object an adhesive 
composition having special qualities of 
flexibility and impermeableness and applic- 
able more especially to rendering fabries 
waterproof, for forming envelopes. of 
balloons, and aeroplanes, or for use as an| 
adhesive for many other purposes. The 
composition is produced from acetate of 
cellulose and caoutchoue, which are dissolved 
in tetrachlorethane. The composition can also 
include sulfur, an accelerator of vuleaniza- 
tion, and can be vuleanized. 

ALLOY.—F. MILiiken, 110 William St., 
New York, N. Y. This invention has for 
its object to provide an alloy capable of 
being rolled, drawn, forged or worked in 
other ways while being cold to form rods, 
The alloy con- 
tains the following materials in substantially 
the following proportions: copper, 60-70 per 


| 


cent; iron, 1-214 per cent, and a trace of 


manganese, 





Electrical Devices 

ELECTRIC-LAMP LOCK.—H. E. Wrr- 
LIAMS, 811 S. Main St., Carthage, Mo. The 
invention relates generally to electric-lamp 
locks, and more particularly to a means 
whereby to prevent unwarranted removal of 
an electric lamp from its socket, the object 
being the provision of simple means, where- 
by the features which bring about the de- 
sired end may be applied with equal facility 
to the socket or the base of the lamp which 
is screwed into the socket. 

ELECTRICAL OUTLET BOX.—S. L. 
Sopenorr and M. Karcuer, 318 Broadway, | 
New York, N. Y. The object of this in- 
vention is to provide an electrical outlet or 
junction box which is simple and durable 
in construction, and arranged to firmly 
clamp the conduits in position in the box. 
Another object is to provide a single mem- |, 
ber for clamping several conduits in place 
and support the several knock-out disks. 

RHEOSTAT.—E. C. Fasorpr, address 
Louis R. Krug, c/o Burdick & Son, Albany, 
N. Y. An object of the invention is to pro- 
vide a rheostat capable of micrometer adjust- 
ment. A further object is to provide a 
rheostat capable of such delicate adjustment ; 
that the same may be used as a potentiome- 
ter, and a rheostat which provides for a 
micro-ampere flow of current, such as is used | 
in a vacuum tube for the reception of a 
telegraph, wireless or radio receiving outfit. | 

ELECTRIC FORGING AND HEAT-| 
TREATING FURNACE.—F. G. Dawson, 
5740 Woodrow Ave., Detroit, Mich. The 
invention relates to an electric forging and 
heat-treating furnace, and has for its object 
the provision of a simple and efficient fur- 
nace structure wherein the electrodes coop- 
erate to produce the desired amount of heat 
without establishment of a free burning are, | 
whereby the need for complicated automatic 
controllers is eliminated. <A further object | 
is the arrangement of the electrodes in such | 
manner that the charge is uniformly and| 
quickly heated. 














ELECTRICAL FURNACE FOR 
TREATING ORES. A. Counas, 13: 
Boulevard Saint Michel, Paris, France. 


One of the objects of this invention is to 
enable the complete treatment of the ores | 


| Jonjon Roche, 312 Union League Bldg., 


| difficulty in using the same. 


perature of the furnace and the position 
of the zone of maximum temperature to be 
regulated so as to render the fusion of the 
metals possible, while only permitting of the 
volatilization thereof when that is advan- 
tageous to the operation. 
ELECTROMAGNETIC POWER ANVIL 
BLOCK FOR RIVETING.—P. G. Stconp, 
Mrs. Margaret Sigond, c/o J. B. 
Los | 
Angeles, Calif. The primary object of the 
invention is to provide means which, while 
manipulated to a certain extent by an op- 


address 


|erator, possesses certain features which en- 


able the same to be self-operate| at least 
to an extent that it will not require unusual 
A further ob- 
ject is to produce a device which will enable 
the work to be earried out much faster and 
at a greater saving than has heretofore been 
possible. } 





| Kans. 
}eent; nickel, 9-12 per cent; zine, 19-24 per} 


| it is placed under the net. 





Of Interest to Farmers | 

WAGON BODY CONSTRUCTION.—W. 
Kowuns, Salina, Kans. Among the objects 
of the invention is to provide a running gear | 
whereby two horses may be disposed along | 
the sides of the wagon, leaving the front and 
rear of the wagon adapted to use in connee- 
tion with any farm implement or device 
such as a hay rake, and to provide means 
whereby one person can operate the team | 
and the wagon efficiently, when provided 
with farm devices, such as load carriers, at | 
both front and rear. | 

THRASHER.—J. M. Lunz, Wright, 
An important object of the invention 
is to provide a grain separator for thrashing 
machines having means whereby the same 
will thoroughly separate the grain from the 
chaff and tailings so that the necessity of 
returning the grain to the cylindrical beater | 
and coneave is dispensed with. A further | 
object is to provide a thrashing machine 
having means whereby the blast of air 
through the separator may be regulated to 
operate under a variety of conditions. 

HEN’S NEST.—F. N. Backuitnp, De-' 
troit, Minnesota. The invention relates to 
a device for saving eggs, and is adapted to 
be used with any form of nest. or with a 
simple box. An object is to provide a net 








forming a flexible hammock-like nest 
whereby eggs are immediately upon being 


laid, trapped into a compartment separate 


|from the nest proper so as to prevent the 


hen from eating or breaking the eggs, or a 
brooding hen from sitting upon them. The 
nest egg will not roll into the receiver as 








Of General Interest 

FIELD GLASS.—E. K. DUNNE, 41 Cedar | 
St., Oneonta, N. Y. The invention has for} 
its object to provide a construction wherein 
maximum size lenses may be used in a com- 
paratively small holder. Another object is 
to provide means whereby the parts may be 
moved toward or from each other to secure 
the right distance to accommodate readily | 
the eyes of any person, and to provide lids | 
or ends glasses which will automatically close | 
when the glasses are collapsed and open as | 
the glasses are extended for use. 

SAUCER.—D. F. Lovpon, 109 W. 102d 
St., New York, N. Y. The invention relates 
to a saucer intended for use in connection 
with tubs, pots, ete., which are adapted to 
receive plants. An object is to provide a 
saucer which may properly support a plant- 
holding receptacle, in such a manner that 
all surplus water may be drained off, thus 
preventing the tub bottom rotting, and with- 
out the necessity of elevating the receptacle 
from the saucer. 

SMOKING PIPE.—G. A. Mirrxir, 99 
State St., Brooklyn, N. Y. An object of the 
invention is to provide a pipe in which the 
smoke is passed through a cleansing liquid 
so that the smoke is cooled and_ purified 
before reaching the mouth of the smoker. A 
further object is to provide a pipe having a 
water reservoir associated therewith, which 











formaldehyde, which will be thinly liquid 


to be carried ont in one furnace, without | will be compact, and neat in appearance, 
it being necessary to subject them to a pre-| yet not heavy enough to inconvenience the 


liminary roasting and enables both the tem-! smoker. 


GEROJOHN, Box 
An object of the 


CAN HOLDER.—B. K. 
119, R. I., Wharton, N. J. 


invention is to provide a holder for shoe 
polish cans or boxes, which will prevent 
evaporation of the polish and which will 


eliminate the inconvenience and delay often- 
times caused by the cover of the shoe polish 
ean sticking or getting out of shape and re 
tarding the opening of the ean. 
CLOTHESLINE BRACKET AND 
TRAY.—D. E. Davison, 515 Leonard St., 
Brooklyn, N. Y. The invention relates to 
an apparatus for supporting a clothesline in 
such a manner that one end may be moved 


into a room through a window when apply 
ing or removing clothes and may be moved 


to a position exterior of the window when 
not in immediate The deviee is of 
strong construction and easily operated. 

CAMERA.—YV. A. GIANeETT, 353 W. 37th 
St., New York, N. Y. The invention par- 
ticularly relates to a simple inexpensive 
moving picture camera, and has for one of 
its objects to present a construction which 
will secure so-called moving pictures either 
on a sensitized film or sensitized strip of 
paper. <A further object is to provide a 
camera adapted to produce strips of small 
pictures in short time and at small expense. 
MOLD FOR TYPOGKAPHICAL SLUGS. 
L. C. TInsiey, Sterling, Kans. Among 
the objects is to provide a slng comprising 
a plurality of sections fragilely connected, the 
fragile portions adapted to be broken away 
to receive the rules when the slugs are set 
up in the galley. A furthér object is to 
provide a slug which can be cast in any 
ordinary typographical machine employing 
the ordinary matrices, adding little, if any, 
to the cost of production. 

UNIT SLAB FOR BUILDING WALLS 
—B. F. Davis, c/o Mechanics Hotel, 38 
N. W. 8th St., Miami, Fla. This invention 
relates particularly to a unit slab capable of 
being molded apart from the wall in which 
it is to be utilized, as, for instance, at the 
factory or molding sheds from which it may 
be sent to the point of erection, the object 
being to provide a simple inexpensive slab, 
through the use of which the joining of slabs 
in a wall and finishing the interior by means 
of plaster may be readily completed. 

PENCIL.—H. A. CiarK, Box 1257, De- 
troit, Mich. A purpose of the invention is 
the provision of a pencii of extremely simple, 
light and durable construction so formed as 
to accommodate sticks of lead which are ad- 
justable to provide points at the opposite 
ends of the pencil, and which are capable 
of being locked in any adjusted position. 

TRUNK.—A. W. BaAwvper, Rehresa, Calif. 
The invention has for its object to provide 
a trunk adapted for use as a trunk or as a 
dressing table or case, wherein there are legs 
for supporting the trunk, said legs being 
hinged to the body to fold up at the corners, 
and the lid and the legs having interchang- 
able means for detachable connection, and 
elamping the legs during transportation, the 
arrangement being such that the legs will 


use. 





| reinforce the corners of the trunk. 


PENCIL HOLDER.—H. A. Crark, Box 
1257, Detroit, Mich. The purpose of the 
invention is to provide a pencil holder by 
means of which short or stub pencils ean be 
almost completely used. The device is formed 
of a single blank of metal bent to provide a 
pair of jaws adapted to support in opposite 
relation two pencils, a spacing tip limiting 
the inward movement of the pencils. 

ANIMAL TRAP.—G. G. ANpERSON, Box 
106, Miami, Arizona. Among the objects of 
the invention is to provide a trap of the 
above character more particularly adapted 
for trapping mice, rats or the like, which 


may be set without danger and which is 
extremely sensitive to being tripped. The 
trap is of durable construction and inex- 
pensive to manufacture. 

HAIR CURLER.— A. Scmarer, 2580 
Broadway, New York, N. Y. One of the 


primary objects of the invention is to pro- 
vide a hair curler in which the use of heat 
is entirely dispensed with. A further object 
is to provide a curling device in which the 
hair during curling is subjected to pressure, 
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The curler is of such construction that it 

may be worn upon person's head, 
DOWEL PIN.—P. Foracos, c/o Zeppas 


& Co., 251 Ist Ave., New York, N. Y. The 
invention relates more perticularly to an 
anchoring means earried by the pin for 
positively securing the opposite nds of the 


pin within the dowel openings of the mem 


bers to be joined This anchoring means is 
automatieally shifted into anchorir position 
by the members to be secured together by 
the advancement of the same toward each 
other. 

RAT TRAP R. CHASSE, deceased, ad 
dress R. J. Chasse, 101 Henry St., Brook 
lyn, N. ¥. This invention has for its object 


the provision of a construction which is 


and xpensive to 


manufacture, while at the same time present 


simple comparatively = ine 
which a 
with- 
and which 
it is tripped. 


trong device inh 
bait may be 


being 


ing wan 
comparatively 


out danger ef its 


extremely 
large used 
removed, 
will properly operate each time 
METALLIC KEG.—R. W. 
Ironton Mfg. Co., Ironton, Ohio 
vention relates to kegs, barrels 
receptacles for the tran sportation of 
and heavy articles. The purpose is to pro 
vide a metallic key in which the body is 
comprised of sections so interlocked as to 
reiative and to permit of 
interchanging of the for the 
of substituting a new 
one The head sections cooperate 
terlocking the body 
reinforcing the body against collapsing. 
ASH SIFTER.—P. Miscuxer, 10 Bueling 
Spring Ave., Rutherford, N. J. The inven- 
tion has for its object to provide a construc- 
which may be placed on an ordinary 
the arranged that 
practically no dust escapes during the sifting 
\ further object is to provide an 


BLANTON, ¢/o 
The in 
similar 


solids 


and 


movement 


prevent 
sections purpose 
a damaged 
with in 


sections in 


section for 


means for 


tion 


ash can, parts being so 


ope ration 


ash sifter in which the ashes may be readily 
separated from the cinders and directed to 
a given discharge point, while the cinders 
are directed to a different discharge point. 


(See Fig. 1.) 
WINDOW 
W. GETSINGER, 228 W 


SCREEN MOUNTING.—G. 


State St., Savannah, 





Gia The object of the invention is to pro- 
vide a sereer mounting for sereens of the 
telescope or folding type. whereby a sereen 
will be vontinuously held for fully closing 
the window opening in whiel the sereen 
may be associated It is also an object that 
the mounting means permit the sereen to be 
easily lowered or raised. 

SHOE STRETCHER H. Warers, Box 


objects of 
stretcher 


\rizonn Among the 
provict 
either the 


182, Tisbee, 


this invention is to shoe 


having means whereby forward 


or rear end of the streteher body may be 
readily spread for stretching either the toe 
or intermediate portion of a shoe. and means 


whereby the shoe may be stretched longi 
tudinally. 
HAIR COMB.—C. Srrier, 1295 Ocean 


invention 


bobbed 


Brooklyn, N. Y. This 


with 


Parkway, 


was primarily designed for use 


hair An object is to provide means for 
holding the hair n position and preventing 
the same from falling about the face The 
device comprisés a curved comb for retain 
ing the hair in position at the back, and 
hurrettes attached to the comb for gripping 
the hair at the sides. 


CARBOY CARRIER. A. J. Brecker, 
Box 275, Caldwell, N. J An object of the 


invention is to provide a device with which 


earboys may be handled without danger to 
those engaged in the handling \ further 
object is to provide earboy earrier which 
will positively earboy and obviate 





SCIENTIFIC 


The device js simple, practical, 
comparatively inexpensive to 


accidents. 
strong and 
manufacture. 
GARMENT HANGER.—H. L. BIener, 
298 | Ave., Brooklyn, N. Y. The object 
provide a garment hanger arranged to 
particularly delicate silk 


tica 
is to 


garments 


prevent 


waists and the like, from becoming soiled 
by rust spots incident to contact of the gar 
ment with the metal hook or rubber-covered 


| Another object is 


100k now generally used. 
to provide a celluloid eovering for the sus 
pension means, which is not liable to erack 


or eapable of g the garment. 
CREAM STORAGE APPARATUS. 
C. A. KULENKAMPFF, 123 White St., New 
York, N. Y. The invention has for an ob 
ject to provide a construction of storage 
nits which will permit the ready circulation 


Injurir 


of the cooling medium without interfering 
with the insertion or removal of the filled 
ice-cream container. Another object is to 
provide an apparatus in which a_ double- 


presented with an ar- 
parts may be readily 


walled container is 


rangement whereby the 
separated for repair or renewal. 
WINDOW Dy. A. Mac 
ZELLINGMAN, 210 19th St., 
The invention relates to a 
sliding arranged 
movement for 


ASKILL, c/o A. 
Brooklyn, N. Y. 
window in which 
to have swing- 
the convenient 


sashes 


are 
ing inwardly 
washing of the 
The gene ral object is to provide 
whereby to permit of the convenient assem- 
bling of the various parts entering into the 
window and the convenient removal of the 
sashes, frame parts, balancing means, etce., as 
may be required for repair or otherwise. 
CASSEROLE FRAME.—J. J. O'MARA, ! 
c/o O'Mara Specialty Co., 145 Roebling St., 
Brooklyn, N. Y. The invention for its 


means 


has 


object the construction of a frame and han 
lle portions for casseroles so designed that 
the assembling of the parts is such as to 
permit and faeilitate the polishing of the 
main frame before the handle portion is at- 
tached. <A further object resides in the pro- 


handle 
permit of 


and frame portion so co- 
their ready as- 


vision of a 

operating as to 

sembly. 
HAIRPIN.—A. WENGER, 

Bayonne, mM. ds The 

to provide a 


132 
invention contemplates 
multiplicity 


Broadway, 


it pin constructed 
of hair receiving spaces having restricted 
entrance openings which when engaged with 
he hair will be held in place against acci 
dental displacement, and is so constructed 
as to prevent pulling of the hair upon re 
moval of the pin or otherwise injuring the 
sealp 

CUE TIP FASTENER.—H. J. Gretrr, 
c/o Mrs. Jacobs, 141 Grassmere Ave., Fair 
fiell, Conn. This invention has for its get 
eral objeet to pro ide a fastening means for 
tips that w tip against 


ill seeure the 
i well as to 


exerted at all sides as 


the f 


trains 


means 


tip 


provide a clamping of istener 
into position with the application of the 
of the 

PENCIL HOLDER. A. D. PERALTA, 
13 Ave. Norte HI. QO. Guatemala, Guatemala, 
CM. A. An object of the invention is to 
vide means whereby all the lead ir in or 
lead The 


object is to waste of 


enue 


pro 


used up. 


may be 
obviate the 


inary pencil 


principal 


lead by providing l pencil holder into whicl 
an ordinary pencil may be adjustably fitted. 
\ further object is to prov id such a devices 


which will be durable, neat in appearance 


vely inexpensive to manufac 





compar 





ture (See 2.) 
CEILING M. Wrerecke, 130 Coffen St., 
trooklyn. N. ¥. The invention relates to 
he method of forming a eeciling, and has for 


window or for ventilation. ! provide a 


AMERICAN 


its object to produce a construction which 


may be readily placed in position in such 
i manner that certain parts of the ceiling 
will be connected with the floor members 
and will form a substantially sound-proof 


structure. Another object is to provide a 
ceiling formed with reinforcing members and 
retaining members coacting therewith to act 
as a means for spacing the ceiling from ad- 
structures. 

PROJECTION APPARATUS 
PARTICULARLY TO OP- 
LANTERNS, 


jacent 

OPTICAL 
APPLICABLE 
TICAL PROJECTION 
CINEMATOGRAPH PROJECTORS AND 
THE LIKE.—P. E. Corretrt, Kimo Flats, 
Phillip St., Sydney, New South Wales, Aus 
Among the objects of the invention 
is to provide an apparatus particularly 
adapted for the efficient projection of bril 
liant pictures from slides or “films” of paper 
or other opaque and comparatively inexpen- 
sive material, upon which the pictures to be 
projected printed photographically, 
or by means of ink. A further object is t 
permit the light of much 
power than is commonly employed, thus re- 
using electric bulbs and 


tralia. 


may be 


» 
use of less candle 
dueing the cost by 
reflectors. 
SFEPARABLE FASTENER. — E. K&. 
NEBELING, 472 Fulton St., Brooklyn, N. Y. 
The primary object of the invention is to 
elasp for bracelets, necklaces or 
jewelry, formed of pearls or similar 
further object is to 
provide a separable fastener in which the 
two parts thereof are positively locked 
against accidental displacement, the locking 
elements moving in a direction at substan- 
tially right angles to the direction of strain. 
FISHING REEL.—H. FE. Rawson, care 
Richardson Rod and Reel Company, 5: 
Lake Shore Drive, Chieago, Ill. An object 
of the invention is to provide a fishing reel 
in which means for operating the spool ean | 
at will into and out of operative 
the spool. A further ob-|} 
a device having means for 
normally the spool-operating 
means in adjusted position, whereby 
action on the part of the operator is 
to occasion the engagement or dis- | 


other 


beaded structures. <A 





be moved 
with 
iect is to provide 


engagement 


maintaining 
a posi-} 
tive 
required 
engagement, 

SAFETY BOTTLE.—F. Criark, Durango, 
Mexico The general object of the invention 
is to provide a bottle formed of 
or other suitable material adapted for hold 
ng liquids and other commodities, and avail 


glass, clay 


n original container, by reason of 
the necessity of breaking part of the bottle 
n order to afford the eontents, so 
that attempt to the 
bottle detected. 
SOAP SAVING SHAVING 


ible as 


aecess to 


any subsequently use 


may be 


MUG.—J. A. | 


MatTruews, Quapaw, Okla. The invention 
relates to a shaving mug which facilitates 
the maintenance of the mug in a sanitary 


and is productive of economy in 
the Among the objects is to 
provide a mug adapted to hold 


standard brands of soap permanently in the 


condition 
use oft soup. 


certain 


bottom whereby all of the soap 
breaking. 


enter of the 


may be used without 

HAND STAMP.—S. A. Ravcn, 334 
(Greenwich St.. New York, N. Y. An object 
of the invention is to provide a_rubbe r| 
stamping device, comprising a thin backing | 
plate. and a handle pivoted thereto, and | 


. . | 
idapted, when not in use, to lie flat against | 
backing plate, whereby | 


the surface of the 
small space for ship-| 
nent, or for a vest pocket. 
BLASTING SHELL OR SHEPT.—R. L. 
Rowman. R. F. D. No. 5, Knexville, Tenn. 
The object is to provide a blasting sheet or 


will 
slipping into 


the stamp occupy 
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shell for use in coal mines, rock quarries or 
other places, which is available to the miner 
us a ready and complete shell, which has a 
variable capacity whereby it may be adapted 
to various sized holes and which is so con- 
structed that a considerable length of the 
shell oceupies but a small space, and may 
be earried without discomfort. 

ANTISKID DEVICE FOR SHOES.— 
G. L. Sweny, 431 South Wayne St., Piqua, 
Ohio. Among the objects of the invention 
is to provide an attachment which can be 
readily applied to or removed from a shoe, 
which when in applied position, will 
engage the surface traversed in such man- 
ner as to prevent the slipping of the wearer 
upon a wet or slippery surface. The device 


and 


may be applied to shoes of various sizes 
without injury to the shoe. 
DEMOUNTABLE ARTICLE OF FUR- 
NITURE WITH MULTIPLE COMBINA- 
TIONS.—E. G. Leconte, 146 Rue Lafay 
ette, Paris, France. The object of this 
invention is to provide an article of fur- 
niture composed of flat pieces, such as 
shelves, and uprights or columns, with 
screw-threaded rods, which ean be readily 


|}assembled and demounted and which allows 


of making numerous articles of furniture. 
The operations of mounting and demounting 
consist of inserting the ends of the uprights 
in suitable holes in the shelves and in screw- 
ing the uprights or columns to each other. 

SEMI-AUTOMATIC FILLING DE- 
VICE FOR TOY BALLOONS.—O. 5S. 
KING, 218 East 42d St., New York, N. Y. 
An object of the invention is to provide a 
device for filling toy balloons by which the 
labor entailed on the part of the operator 
is reduced to a minimum, and thereby a 
much larger number of balloons ean be 
filled in a given time. 

URINAL TRAP GUARD AND DISIN- 
FECTING DEVICE.—G. A. Sieicut, Hyde 
Park, N. Y. The invention relates to a 
guard and disinfecting device and has for 
an object to provide a construction wherein 
a proper amount and a proper quality of 
disinfectant may be placed and 

without washing. Another 
provide an arrangement of pan 
the liquid from washing 
disinfectant used in connection 


used as 
object 
for 
unde 


needed 
is to 
preventing 
sirably the 
therewith. 





Hardware and Tools 


THREAD-CUTTING TOOL 
HOLDER THEREFOR. 1). 
RIDGE, Victoria, B. C., Canada. The object 
of the invention is to provide a form of 
eutting tool and holder therefor by means of 


AND 
BRECKEN 


| which the cutting of serew threads of V or 


effected 


further object 


square form is with accuracy and 
dispatch. <A is to provide a 
holder which adjustably supports the cutting 
tool so that threads of various pitch ean be 
formed with the same tool, without removing 
the tool from the holder. (See Fig. 3.) 
CUTTING DEVICE AND RECEP 
TACLE THEREFOR, —S. Opertanper, 
27483 Broadway, New York, N. Y. An ob 
ject of the invention is to provide a con 
tainer or receptacle for a safety razor blade 
by means of which the same may be safely 
housed, permitting of its being carried with 
out danger of the blade injuring the user, 
and by means of which the operator may be 
enabled to manipulate the blade for various 


| purposes, such as the opening of seams, cut 


ting material, ete. (See Fig. 4.) 
PIPE-THREADING TOOL. A. JAR 

o Nipple & Pipe Cutting Co.., 

New York, N. Y. An object 


MOLOWSKY, ©¢ 
171 Mercer St., 




















invented 


Fig. 1: Self-discharging ash-sifter 
t by P. Mischke 

















Fig. 2: A. D. Peralta’s pencil holder that uses 
up all the lead 





Fig. 3: Machine for better cutting of screw 
threads, patented by D. Breckenridge 
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Fig. 4: Wider utility for the safety-razor 
blade, as obtained by S. Oberlander 
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Fig. 5: em wrench of novel design 
invented by C. A. Short 
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Fig. 6: W. E. Bedell’s anvil for supporting 
ring gears to be riveted to a gear plate 
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Fig. 7: Apparatus for producing gas from 
bituminous coal, invented by W. E. Elliott 








E. B. Miner for 
or flange of the end of a 
boiler tube 


Fig. 8: Machine patented by 
making the bead 











f the invention is to provide a tool for grip-| objects is to provide a wrench structure by | | with jaws adapted to adjust themselves to 


ing nipples or short portions of pipes where- | 
by they may be easily threaded without plac- 
ing them in a vise. A further object is to 
i 
whieh can be quickly and easily operated to 
crip and release the articles to be worked 
upon, 

DRILL BIT.—J. J. Brossorr, 253 Edi- 
son St., Salt Lake City, Utah. This inven- 
tion relates particularly to the cutting sur- 
face of drills. An object is to provide means 
whereby the cutting surface of a drill shank 
may be readily removed to be sharpened and 
readily replaced. By this method it is merely 
necessary to have a number of cutting por- 
tions on hand, thus saving time lost in re- 
sharpening. 

CALIPER. —B. N. Dupvxt1an, 318 E. 
Lafayette St., Syracuse, N. Y. Among the 
objects of the invention is to provide a com- 
bined micrometer and caliper formed with 
means which will permit a quick adjustment | 
of the jaws or arms of the caliper and will 
at all times show the exact distance there- 
between to within a thousandth of an inch, 
or other distances according to the gradua- 
tions provided. 

SASH FASTENER.—J. O’Connor, 437 
W. 43d St., New York, N. Y. The general 
object of this invention is to provide a latch 
of the indicated type for holding the sashes 
or other relatively movable parts fastened 
while open to a greater or less degree or in 
the closed position. More especially the in- 
vention has in view the production of a 
fastener which is simple, of few parts, and 
iay be adjusted with facility, to prevent the 
possibility of breaking the sash. 

SURVEYING INSTRUMENT. —A. D. 
THapset, Iowa Hill, Calif. The primary ob- 
ect of the invention is to provide an instru- 
ment for actually 
if stadia rods on the plane table without the 
neonvenience of mathematical caleulations. 
\ccording to the invention the result is ob- 
tained mechanically regardless of any ver- 
tical angle with which it may become 
ary to treat. 


SHEARS.—E. N. Arnot, 235 Vincente | 
St., San Francisco, Calif. The invention 
relates to a tire-repairing tool and has ref- 


erence more particularly to a tool which in- 
cludes in combination a cutting device, an 
ibrasive surface, a moistener, and a spreader 
for applying an adhesive substance. The 
primary object is to provide a handy device 
for repairing tires, for instance, in applying | 


patehes to inner tubes without necessitating | 


taking the tube to a repair shop. 

NUT LOCK.—J. V. Woopworru, 1032 
Lorimer St., Brooklyn, N. Y. The particu- 
lar object of the invention is to provide a 
iut lock that will positively lock the nut 
m the bolt or screw it is secured to by 
bending parts of the threads it comes in 
contact with out of shape, so that it is im- 
possible for the nut to be turned on the 
screw or nut in either direction. 

TOOL.—J. L. Dyer and H. T. MacNet, 
tox 145, Balboa, Canal Zone, Panama. This 
invention relates to a tool which is designed 
to facilitate the handling of cartridge fuses. 
An object is to provide a device which will 
permit the insertion or extraction 
ridge fuses into or from a fuse clip without 
the slightest danger of injuring the opera- 
tor. A further object is to 
danger of causing short circuits or ground- 
ing. 

WRENCH.—H. W. Watson, 1098 Mon- 
roe Ave., Memphis, Tenn. The invention 
particularly relates to that type of wrench 
in which different sized sockets or spanners 
are used for various sized nuts. One of the 


provide a tool adapted for a plurality of uses, | 


plotting various positions | 


neces- 


of ecart- | 


obviate the} 


which nuts may be quickly run up or down 
on a bolt and then tightly locked in place. 
| Another object is to provide a wrench that 
| is quickly reversible, and one that does away 
| with crank extensions. 

| CBEASING IRON.—F. G. Hormann, 
1350 Fulton Ave., Bronx, N. Y. This in- 
ventor aims to construct a tool which will 
supplant a number of tools such as are now 
used in leather and other trades, in that its 
parts are capable of being adjusted to permit 
of creases or grooves of different widths 
being made. A further object is the con- 
struction of a device including a heating ele- 
ment which will be capable of bringing the 
tool to the temperature desired. 

VISE.—E. Goopreav, Cordova, Territory 
of Alaska. The object of the invention is 
to associate pneumatic means with a pair 
of jaws constituting a vise whereby the 
same may be actuated for gripping an object 








therebetween in a positive manner, and also | 


| be adapted for releasing the object in a 
quick and expeditious manner. The lever | 
is extremely simple in construction and easy | 
to manipulate. 

WRENCH.—C. A. SHort, Manila, Philip- | 
pine Islands. An important object of the 
invention is to provide a_ self-adjusting 
wrench having means whereby the jaws are 
securely engaged with the object to be ro- 
tated as the handle is operated. A further 
object is to prov ide a wrench having means 
whereby the jaws are released from gripping 
engagement with the object when the handle 
is returned to its operative position. (See 
Fig. 5.) 

SHOVEL.—W. Covtson, care Abe S. 
Rosenzweig, Spring Valley, Ill. An object 
of the invention is to provide a shovel by 
|means of which one can lift a greater load 
than with an ordinary type of shovel. The 
device comprises a slightly curved handle, 
| the blade being relatively large and having 





an upwardly curved rear and side portion 
| forming a U-shaped recess. 
TOOL.—O. K. Bogsrranp, Brooklyn, 


N. Y. The invention relates to tools for the 
laying or repairing of ship decks, 
or the like. The tool includes a number of 
elements or parts capable of association and 
simultaneously forming a serew- 
including a plurality of 
The device may 


| adjustment, 
| receiving opening, 
| bores of various diameters. 
|be employed for removing screws having 
| broke on heads, for driving nails or screws 
further down or for the insertion of a new 
plug. 

ANVIL.—W. FE. Bepert, Montpelier, 
| Idaho. This invention relates to a work- 
| supporting anvil, and has special reference 
to an anvil for supporting ring gears which 
are to be riveted to a gear plate. An object 
is to provide a simple and efficient clamping 
means whereby the work may be very readily 
fastened to the supporting plate, and to 
provide a simple, rugged and easily operated 
gripping means. (See Fig. 6.) 

LOCK A. McCase, Blackfoot, Mont. 
An important object of the invention is to 
provide a lock of the permutation type 
which cannot be operated by any person 
unacquainted with the combination by the 
method known as “sense of touch,” or any 
similar method. Another object is to pro- 
vide a lock in which the locking means or 
bolts are not thrown by movement of the 
| dial, but by separate and independent means. 


j 





| CHUCK.—W. L. McLean, 1111 Turk 
| St., San Francisco, Calif. The invention 
has reference more particularly to such 


chucks as are used in connection with screw 
drivers, drills and similar rotating tools. 


! The principal object is to provide this chuck 


flooring |" 


|the particular shape of the bit to be en- 
gaged, and with auxiliary means in case the 
means ordinarily provided for this purpose 
do not allow of the application of sufficient 
strength to rotate the bit. 

MICROMETER.—J. Brewer, 1442 Vyse 
Ave., Bronx, N. Y. An object of the inver- 
tion is to provide a precision instrument or 
micrometer which will directly display the 
reading in order to enable a mechanic to 
seale off dimensions from bodies to be mea- 
sured to obtain the dimension without mak- 
ing intermediate calculations. A further 
object is to provide a window through which 
|the graduated scale is readable, and an ex- 
tensible frame to enable the operator to mea- 
sure either large or small bodies. 











Heating and Lighting 


STOVEPIPE THIMBLE.—J. M. Meape, 
| Box 67, Honeoye, N. Y. The invention re- 
lates to stovepipe thimbles especially adapted 
for use between floors and ceilings. The 
object is to provide a pipe thimble which is 





so constructed as to be absolutely fireproof | 


| and to completely insulate the adjacent struc- 
ture of the building so that fire will be pre- 
vented irrespective of the degree to which 
the stovepipe may become heated. 
HEATER.—A. R. J. DEARDEN, 189 Myr- 
| tle Ave., Jersey City, N. J. The general 
object of this invention is to embody in a 
heater in the form of a radiator, an arrange- 
ment of flues forming a circulation circuit 
in coaction with the heat-producing means 


with a view to the effective application, | 
utilization and radiation of the generated 
heat. <A specific object is to simplify and | 


facilitate assemblage, adjustment and repair. 

FURNACE PIPE.—H. A. Acer, 611 
West Center St., Medina, N. Y. 
tion relates more particularly to the heater 
pipes of hot-air furnaces. The general object 
is to provide a pipe arranged with double 
walls to conserve the heat and minimize the 
radiation from the pipe, the upper portions 
and lower portions of the walls having air 
holes therein in vertical alinement. 

OVEN.—A. Gussa, e/o O. B. Shook, Ros- 
well, New Mexico. The primary object of 
this invention is to provide an oven with a 
set of movable trays or shelves, the position 
of which is automatically controlled by the 
opening of the oven door, which will cause 
the shelves to move out, thus obviating the 
necessity of exposing the hands to the intense 
heat of the interior of the oven while in- 
serting or removing the cooking pans. 

GUARD FOR GRATES.—W. S. Boarp, 
Middleport, Ohio. The invention 
grates of the type installed in open fireplaces, 
and more particularly to guards for such 
grates. An object is to provide a guard 
which will extend above the plane of the 
grate and serve to prevent pieces of fuel 
from falling out, as well as to protect the 
clothing of persons from the burning fuel. 
|The device can be applied to or detached | 
from a grate without any changes to the} 
latter. 

GAS-PRODUCING APPARATUS.—W. 
E. Exriort, Struthers, Ohio. The purpose 
of the invention is to provide an apparatus 
for producing combination water and coal 
gas, and more particularly for treating bi- 
tuminous coal to produce the above result. 
A further purpose is to produce in a single 
apparatus gas producing, carbureting and 


paratus generally required for each of these 
means, this being accomplished in such 
manner as to greatly enrich the’ gases and 
to materially increase the gas-producing ca- 





pacity of the apparatus. (See Fig. 7.) 


The inven- | 


relates to| 


heating means to eliminate the separate ap- | 


GAS HEATER.—H. E. Loese, 1700 
Boulevard, Jersey City, N. J. The object 
of this invention is to provide an economical 
gas heater, with more complete combustion 
than usual, thus eliminating smells and giv 
ing greater efficiency in the heat power for 
the amount of gas consumed. This object is 
accomplished by mounting in the mantle 
above the burner a flame spreader that de- 
lays the progress of the gases, and construct- 
ing the mantle and flame spreader of a ma- 
terial that retains heat. 

VALVE FOR IRONS.—H. Tf. FrRanket © 
and H. M. Dustin, 518 W. 143rd St., New 
York, N. Y. The invention relates to mech- 
anism for a gas-heated steam iron, an object 
being to provide in the base of the iron a 
steam chamber with steam orifices in the 
bottom face that the steam may be directed 
onto the cloth or goods during the ironing 
to moisten the goods and prevent the neces- 
sity of a previous sprinkling, and to provide 
valve mechanism for controlling the flow of 
steam. 








Machines and Mechanical Devices 


TUBE BEADING OR FLANGING 
MACHINE.—E. B. Miner, 65 E. Holland 
St., Portland, Ore. The object of the in- 
vention is to provide a machine which is 
adapted to provide the requisite bead or 
flange at the end of the tube of a boiler, 
when the same is in position in the boiler, 
which is of simple and durable construction 
land reliable in operation, and which enables 
the beading of the tube to be effectively car 
ried out with a minimum expenditure of time, 
labor and skill. (See Fig. 8.) 

DISPENSING MACHINE.—J. FE. Ken- 
KEL, 308 Central Ave., Great Falls, Mont. 
The primary object of the invention is to 
provide a dispensing machine in which the 
reservoir and feed box will form one element, 
and to generally simplify the construction, 
to the end that a correct operation will at all 
times be assured in that a jamming of the 
apparatus is virtually precluded. 

METHOD OF MAKING SHOES OR 
CASINGS FOR PNEUMATIC TIRES.- 
B. Dr Mattia, Clifton, N. J. The invention 
has for its object to provide a method of 
manufacturing shoes by first forming a cy!in- 
drieal blank provided with beaded edges, 
which blank is thereafter expanded along its 
longitudinal medial line between the beaced 
edges, while the beaded edges are simuitane- 
lously caused to approach each other, to 
secure the desired form in cross-section, after 
which shaping-mechanism is applied and the 
shoe is vulcanized. 
| COTTON MACHINERY.—J. L. Harr, 
;e/o Hart Cotton Machine Co., Chickasha, 
| Okla. The object of the invention is to pro- 
vide a machine which receives the cotton as 
it comes from the field, being espe< ially 
| adapted for handling roughly picked or bolle: 
| cotton, separates the hulls and foreign mat- 
ter from the cotton, segregates the cotton 
/on the one hand and the hulls on the other, 
|diseharges the hulls, and feeds the cleaned 
}cotton to the gin. 

DRAFT REGULATOR.—W. W. Smat- 
|xEY, 4738 Congress St., Chicago, Ill. An 
| object of this invention is to provide an au- 
tomatically controlled draft regulator which 
|is adapted to open a draft door and to close 
the check draft of a furnace. A further 
object is to provide a device which is simple 
in construction, and which is not likely to 
leasily get out of order. 

METHOD AND TIRE-VULCANIZING 
APPARATUS.—O. M. Frepp, Hancock, 
Mich. This invention relates to an apparatus 
for vuleanizing tires, and it pertains more 














54 


particularly to the core or former used within 


the shoe of the tire during the vuleanizing 
process, The primary object is to provide 
a device capable of use with cores or form- 
ers, as commonly employed. <A further ob 


ject is to provide means by which the cores 
may be heated independently of the heating 
medium of the vulcanizing mold. 


GRINDING DEVICE. Cc SHLAGEL, 





Clara City, Minn. An object of the inven 
tion is to provide a grinding device arranged 
for convenient attachment to a lathe and 
more especially designed for grinding the in 
terior surface of a worn-out cylinder of an 
internal combustion engine to make such 
eylinder ain true and smooth for the 
proper working of the piston. A further ob 
ject is to permit of grinding a cylinder ae 
curately and in a comparatively short time. 
(ser Fig. 9.) 

BOX PRESS STAMP.—J. I. Pocver, R 
No. 1, Box 32, Omak, Wash. An Important 
object is to provide a stamping mechanism 


for fruit box presses having means whereby 


the desired characters or words may be read 


ily stamped on the box as the cover is 
pressed on the box and which mechanism 
does not interfere with the nailing of the 
cover. A further object is to provide stamp 


ing mechanism for fruit boxes having means 
the printing drum may be readily 
adjusted. (See Fig. 10.) 

MACTIINE FOR CUTTING AND FEED- 


whereby 


ING TIRE-MAKING FABRIC. B. Der} 
Marri, Clifton, N. J. The object of the in 

vention is to provide a machine by means of 
which a coated strip of canvas, or other 
woven textile material, may be eut on the 
bias into short, and such sections united to 


form strips of predetermined length and ad 
vanced through the machine, thus producing 
strips in which the threads shall run diagon 
ally to strips 
of the required length may be produced, and 


from side side, and whereby 


SCIENTIFIC AMERICAN 


SAMPLE TAKER.—B. Braysuaw, c/o 
General Tool and Mfg. Co., 383 4th St., 
Milwaukee, Wis. An object of the invention 
is to provide a sample taker adapted for use 
in connection with milking machines for tak- 
ing, testing or other purposes, a_ predeter- 
mined part of the milk being obtained. 


A} 


MACHINE FOR BENDING CASK 
HOOPS.—J. U. Sucuer, Huits-St. Georges, 
Céte d'Or, France. Among the objects of 
| the invention is to effect an absolutely rigid 


| binding of the ends of cask hoops by the aid 


of metallic clamps which are easily and 
quickly attached, the machine effecting the 


further object is to provide means for divert-| binding instantaneously and in a safe man- 


ing into a bottle of any ordinary construce- | ner. 


tion a desired quantity of the milk. The 
device may be quickly assembled and rapidly 


cleaned. 


COMPRESSOR. D. C. Baker, 1900- 
1912 Park St., Alameda, Calif. The inven- 
tion relates generally to air and gas pumps, 
and has reference more particularly to an 


air compressor for creating a suitable source 
ot air for i 
used air brake systems and other capaci- 
is necessary to realize upon a 
of compressed air source. Further it 
to provide a unit com- 
pressor, including a pair of rectilinear single- 
acting pistons, both driven by an eecentric 


compressed such, instance, as is 
in 
ties where it 
store 


is proposed single 


drive. 

WIRE LINE SOCKET 
STEIN, Macksburg, Ohio. object 
invention is to provide a line 
for use with well-drilling machinery or the 
like, which wire line 
or rope and obviates the necessity of using 
a “manila eable,” the socket embodying 
spring means for providing the desired re- 


C. V. AUGEN- 
An of the 


wire 


permits the use of a 


siliency. 


DISK 
ESS OF 


CLUTCH FACING AND PROC- 
MAKING SAME.—W.. Acurt- 
MEYER, 29 Silver St., Middletown, Conn. 
The invention relates to the manufacture 
of clutch facings of the disk type, the object 
being to produce a product which non- 
inflammable, unaffected by water, oil or heat, 
unbreakable, under ser- 
vice, and which has a smooth and gradually 
The facing comprises two 


is 
which is practically 


inereasing action. 


delivered directly to a machine for building asbestos rings, the fibers of one lying at an 

up tire blanks. angle to the fibers of the other, and com- 
INTERMITTENT FEEDING MECTI- pounded into a unitary mass by a _ phenol 

ANISM.—M. J. Vint, 708 15th St.. N. W.. condensation product. 

Washington, D. C. The invention is more CHAIN-MAKING MACHINE.—E. J. 

especially designed to reduce the strain on” LyTeR, 307 New St., Lebanon, Pa. The in- 

the film of a moving picture machine, when vention relates more particularly to a link 


changing from one picture to another, so as 
to permit an increase in the speed of the 
change without damaging the film in order 
to make it possible to eliminate all flicker, 
and to ttilize a greater percentage of the 
are light, and to make it impossible to de- 


when foreed 
a weak 


tect the change or “travel ghost” 


to diseard the shutter on aceount of 


souree of light. 


PLACER MACHINE.—W. R. Wuitcox, 
Manhattan, Nevada. The object of the in 
vention is to provide a machine wherein the 
clots of dirt and of gravel are pulverized, 
and are subjected to a serubbing action 
whereby the gold and other placer products 
are separated from the gangue or other 
refuse or earthy matter, thus allowing the 
placer product to be readily caught in the 


rifles while permitting the refuse or gangue 
to pass off. 


forming and welding machine especially ap- 


plicable to heavy chain, where it is a major 
consideration that every link be accurately 
finished in the same size and shape. The 


primary object is the provision of a machine 
by which partially formed links may be 
completed and welded so that all links will 
correspond in and appearance, 
eliminating the inequalities of hand work. 
NUMBERING FIXTURE. —J. Srver- 


size, shape 


son, Hasbrouck Road, Hamilton Beach, 
L. I... N. Y¥. An object of the invention is 
to provide a numbering fixture which is 


adapted for use, in connection with engrav- 
ing machines, as a substitute for the master 


blocks heretofore utilized for this purpose. 
A further object is the construction of a 
numbering fixture by means of which any 
suitable reference character may be im- 


mediately presented and held against move- 
ment so that they may be utilized in operat- 


socket , 


The machine is simple in operation 


and easily controlled. 

MATERIAL AND ARTICLE HAN-! 
DLING APPARATUS.—D. W. Cameron, 
Antioch, Nebraska. The object of the in- 
vention is to provide a machine for efficiently 
loading material upon a railroad car of the 
like, which will uniformly distribute the 
load over the area to be loaded and which 
is of simple and durable construction and 


easily operated. In addition the machine 
may be used for unloading cars, ware- 
houses, granaries, corn cribs, cellars, root 


houses or any place where grain, vegetables 


or other bulky material is stored. (See 
Fig. 11.) 
NUT-SLOTTING DEVICE. — F. A 


SCHROEDER, 2439 North Central Park Ave., 


Chieago, Ill. The primary object of the 
invention is to provide a device for the 
making of “eastle-nuts.” An object is to 
provide a device which will obviate the 


necessity of the use of a milling machine. 
A further object is the provision of a device 
in which a plurality of nuts may be operated 


}on at one stroke, and in which the nuts are 


automatically turned between = successive 
strokes to permit of a rapid and accurate 
operation. 

FLEXIBLE POWER TRANSMISSION. 
—B. GARRISON, 175 Chestnut St., Morgan- 
town, W. Va. The invention relates par- 
ticularly to the transmission of power in a 
flexible manner, from to any 
sired mechanism, and one in which the driv- 


its source de- 


ing member may be run at any desired 
speed and rotation of the driven member 
effected, either in a reduced or advanced 
relation as to speed, depending upon the 


amount of pull required thereof or the load 
carried thereby. 

ELECTROPLATING BARREL AND 
CATCHER.—E. A. Severance, P. O. Box 
283, Burlington, Vt. The invention has ref- 
erence more particularly to plating barrels 


and a catcher therein, an object being the 
provision of a plating barrel whereby the 
operation of the plating is reduced to a 


minimum, and the time required reduced to 
a minimum. A further object is to provide 
a eateher whereby the plated articles may 
be thoroughly drained and removed in bulk 
from the barrel. 

INDICATOR, — O. EF. Grosnett, 1822 
Vernon St., Apt. 32, Washington, D. C. One 
of the foremost objects of the invention 
to provide an indicating device having large 
numerals, corresponding to smaller numerals 
in a cash register, adding machine or similar | 
device, the arrangement being such that when 
the amount rung up, the indicating de- | 
vice will register the same amount in large 
numerals in a place where it can be seen 
by everyone. The device may be connected | 


is 
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OIL-WELL-CASING CEMENTING 
SHOE.—E. V. Crowe 1, 826 Santa Fe Ave., 
Los Angeles, Calif. An object of this inven 
tion is to provide a cementing shoe for use 
in connection with an oil- or gas-well cas 
ing, by means of which a cemeriting mixture, 
as, for example, mud-fluid, can be ejecte! 
from the lowermost section or “oil string” 
to fill the space between the “oil string” 
and well bore and thus seal the formation 
seat against the seepage of water. 





Medical Devices 


SURGICAL INSTRUMENT.— A. B. 
Coucn, 1100 Lake St., Fort Worth, Texas. 
This invention relates to an instrument for 
use in performing the operation of circum 
and for its general object to 
provide an instrument whereby the operation 
may be performed without injury and 
sentially without pain and bloodlessly. 


cision, has 


es 





Musical Devices 


REGULATING MEANS. —T. 
FLETCHER, 125 N. Flores St., San Antonio, 
Texas. An object of the invention to 
provide a phonograph wherein a differential 
rotational is imparted to the turn- 
table so that an equal speed of disk travel 
under the recorder or reproducer is main- 
tained throughout the playing of the record. 
Another object is to provide means whereby 
a positive lateral movement for the turn- 
table driving wheel is obtained for the turn- 
table spindle. 


SPEED 
is 


speed 





Prime Movers and Their Accessories 


PISTON. — V. W. Pace, Melrose Ave., 
Stamford, Conn. One of the primary objects 
of the invention is to so construct a piston 
that it will have expansible sections which 
serve to force one of tlie piston rings into 
contact with the walls of the cylinder when 
the motor cold. Another object is to 
provide resilient means for operating the ex 
pansible sections of the piston. 

AUXILIARY AIR INTAKE FOR IN- 
TERNAL COMBUSTION ENGINES.—J. 
Ii. Prorrirr, 1669 Sth St., Santa Moniea, 
Calif. The invention relates to an auxiliary 
air intake which is adapted to be used in 
association with the engine intake and may 
be manually controlled from a pgint ad 
jacent the driver’s seat of an automobile, 
for controlling the effective port area of the 
auxiliary intake as to vary at will the 
additional air supply. The device may be 
attached to any type of engine without ma 
terially changing the intake. (See Fig. 12.) 

MEANS FOR PREVENTING DEAD 
CENTERS IN ENGINES.—J. CALCATERRA 
and O. J. DEeRNARDONI, 1106 Southern 
Blvd., Bronx, N. Y. The invention -has for 
its general object to provide a novel con- 
necting rod and piston assemblage with the 
parts so formed and so arranged as to make 
it impossible for the piston and the erank 
shaft of the engine to be dead centered. 

HYDROCARBON BURNER.—D. McB. 


Syme, care Sheffield & Harvey, 223 Thames 
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on tar aie oe LINOETrR > ing the tracing stylus. with cash registers without materially alter-| St., New port, R. I. The object of the in- 
INTERTYPE MACHINES.—J. M. Petr- DEVICE FOR WITHDRAWING SAM- ing their construction. vention is to provide a hydrocarbon burner 
rer, 719 W. Walnut St., Bloomington, Il PLES FROM WELLS.—W. C. KeEIrHu, SAWMILL FEED.—G. S. Serceant, | #ranged to produce a thorough atomizing 
The aim of the invention is to provide a eare Keith Lumber Company, Beaumont,| Greensboro, N. C. The foremost object of | of ernde oil or other hydrocarbon fuel and 
rotating cleaner having a head including nor- Texas. The purpose of the invention is to the invention is to provide an arrangement | to insure the formation of an intimate mix- 
mally latehed spring controlled means in the provide a device by means of which samples in the driving apparatus whereby great flexi- | ouse of the atomized fuel and air with a 
nature of scraping or cleaning blades which of the earth formations below the drill bit bility in the application of the feed mechan- sono to produce a practically complete com- 
upon release are capable of seeking and of a drilling apparatus can be obtained with-| ism to any rackfeed or ropefeed sawmill now | austion. Another object is to spread the 
maintaining even uniform engagement with out the necessity of removing the bit or|in use may be had, regardless of the par-| flame in the combustion chamber to insure 
the cylindrical inner surface of the casting drill pipe from the well, the device being) ticular location of the rack or drum shaft. | ® wnttorm heating. 
pot irrespective of whether or not the head | foreed down into the earth by a pounding| A further object is to provide a self-con-| VAPORIZER.—J. R. Scumipt, Marion, 
is maintained in true axial alinement with! action which is self-contained, thus doing| tained sawmill feed which can be put on or Kansas. This invention relates to a heater 
the pot. away with specially constructed tools. ‘taken off any sawmill husk in present use.! for the intake manifold of internal combus- 
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yn engines whereby to apply vaporizing 
passing into the motor 
rough the intake manifold, the object be- 


it to the fuel 


» to provide a simple manually controlled 
| electrically heated arrangement which 


\ || be inexpensive and will at the same 
ti ie be durable and effective in use. 
IETHOD OF AND MEANS FOR 
1) OCKING SADDLES FOR STEAM 
I: )ILERS.—R. Rees, Smedley St., Ka- 
p nda, South Australia, Australia. Among 


objects of the invention is to provide a 
» ir of dies so shaped that the corners or 
ce: ls of the base of the saddle and the lower 
portions of the sides are pressed to finished 
siape and the base pressed to an angular 
pe having a raised center, and the bottom 
being formed with cross passages 
through which water is caused to flow to 
prevent the plate tearing at the corners. 
VALVE GRINDER.—F. J. DeRiIrrecp, 


Ihvise, Idaho. The object is to provide a 
valve grinder especially adapted for grind- 


ing valves of the overhead type which em- 
body a valve and eage, in which the valve 
and its seat are subjected to such grinding 
action as will insure a uniform grinding of 
the entire working surfaces of the valve and 
seat whereby perfect seating is brought 
about and wherein all the phases of the 
grinding are automatically carried out. 





Railways and Their Accessories 

CAR-DUMPING APPARATUS.—W. R. 
CoLeMAN, 1021 8S. 19th St., Birmingham, 
Ala. The invention relates to means par- 
ticularly designed for dumping tram cars at 
mines, such means being actuated by a hand 
lever or the like. Arranged in connection 
with the track section is a brake that will 
stop a “trip” of ears, and then automati- 
eally release the ears in succession 
for movement toward the dump. The dump 
is arranged to turn through an angle al- 
ternately to the right and left to invert the 
ears sufficiently for discharging their con- 
tents. 

FREIGHT CAR CONSTRUCTION.—C. 
Peck, 26 Stockton St., Bloomfield, N. J. An 
object of the invention is to provide a ear 
which ean be readily used for carrying loads 
in separate units or in packages or in bulk. 
The ear may be used to earry part of its load 
in bulk and part in separate packages or 
units. A plurality of doors are provided on 
the top of the ear, which may be quickly 
opened, and efficiently locked in closed posi- 
tion. In earrying a load in bulk the same 
may be easily dumped. 

CHAIR FOR RAIL JOINTS.—R. Free- 
MAN, Perrine, Fla. One of the foremost ob- 
jects of the invention is to provide a chair 
designed to absolutely prevent sagging and 
side play. When the lateral thrust of the 
car wheels is exerted against the rails at the 
joint, there is, by the construction of this 
device, a tendency to tighten the joint. 

RAILWAY TIE AND FASTENER.—HF. 
A. CLarRK, Box 1257, Detroit, Mich. 
ject of the invention is to provide a railway 
tie and fastener of durable construction, 
whereby each element thereof may be re- 
placed when no longer serviceable on account 
of wear. A further object is to provide a 
fastener which will effectively support the 


single 


rails and hold the sume in position against | 


spreading, and at the same time be suflicient- 
ly elastic to be unaffected by the wave mo- 
tion in the rails. 

AUTOMATIC BALL-BEARING SIDE 
BEARING FOR RAILROAD TRUCKS.— 
G. M. Hynpes, 1719 S. Lamar St., Dallas, 
Texas. An object of the invention resides 
in the provision of means whereby the fric- 
tion between the side bearings on trucks and 
cooperating elements on the ear body is re- 
dueed to a minimum. Another object is to 
provide a simple, rolling bearing mounted 
within a suitable casing which ean be read- 
ily attached to any type of truck without the 


need for special apparatus, tools or appli- 
anees. (See Fig. 14.) 
MACHINE FOR REMOVING RAILS 


AND EXTRACTING SPIKES.—F. Kk. 
Mason and T. Frrzpatrick, Ronan, Mont. 
The object of the invention is to provide a 


machine which when drawn along by a 
tractor such as a locomotive or the like, 
automatically lifts the rails from the ties 


and extracts the spikes, which carries out 
its operation speedily and without distortion 
of the rails, and which is in general of 
simple and durable construction and easy 
to operate. 


CAR COUPLING.—R. L. Lowe, 138 Bal- | 


| releasing mechanism is provided for holding 


timore St., Hanover, Pa. The object of the 
invention is to provide a simple inexpensive 
construction which will be strong, durable 
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and efficient in its uses, while at the same 
time automatic in action. The coupling 
consists of a pair of superimposed longi- 
tudinally alined coupling bars, one of which 
is laterally swingable; the two major parts 
may be stamped from single pieces of the 
required weight and thickness. 





Pertaining to Recreation 


GAME APPARATUS.—J. Hampson, 9 
Campden Hill Gardens, London, W. S., Eng- 
land. The invention relates more particu- 
larly to apparatus for playing a “race game,” 
in which the horses or other moving figures 
are drawn along by means of cords wound 
upon suitable devices adapted to be operated 
by the players. The playing surface may 
comprise a table or the like, a ship deck, a 
lawn, or other suitable surface. 

CONSTRUCTIONAL TOY.—J. L. L. 
RoQUEFORT-VILLENEUVE, 77 Rue du Fau- 
bourg St. Jacques, Paris, France. The in- 
vention has for its object to provide a eon- 
structional toy adapted for building models 
of various kinds of cycles, motorcycles and 
similar vehicles. Specially formed portions 
are provided for forming the forks, steering 
pillar, handle bars and other characteristic 
parts of cycles and like vehicles. 

EXERCISER.—G. A. Linpstrom = and 
G. SENN, Green Bay, Wis. This invention 





has for its object to provide an exerciser | 


which may be connected to the top of an 
ordinary doorway, without marring the 
finish of the frame of the doorway, and 
when so connected will provide a horizontal 
bar firmly held in place and capable of sup- 
porting any reasonable weight that may be 
put upon it. 

TOY AND AMUSEMENT 
W. ©. Haptey, 20 Morningside Ave., New 
York, N. Y. 








' 
| 
| 


DEVICE.—} 


This inventor has been granted | 


AMERICAN 


AUTOMOBILE FENDER.—S. G. Firz 
Simons, 63 Broad St., Charleston, S. C. 
The inventor aims to provide simple means 
whereby the fender is opened up by the 
weight of a person struck, the opening of 
the fender also being accompanied by a for- 
ward movement of the lower curtain-carry- 
ing member so that the fender will act as 
a scoop and thereby pick up the person 
struck. The device may be applied to a 
motor vehicle without altering the construc- 
tion of the same. 


BALL AND SOCKET DEVICE.—H. F. 
Wuittep, 414 W. Main St., Santa Paula, 
Calif. The object of the invention is to 
provide a ball and socket device espe- 
cially adapted to be organize: with the gear 
shifting lever of an automobile transmission 
or the like, and in which the ball is held 
firmly in the socket and all vibration or 
rattle is eliminated, which takes up wear 
and which is simple and durable in con- 
struction and reliable in operation. 

TIMER.—E. J. Ler, Bangor, Pa. The in- 
vention relates more particularly to timers 
such as those employed in connection with 
Ford automobiles, the object being to pro- 
vide a construction and arrangement of 
parts, with anti-friction bearings, which will 
be automatically adjustable to take up wear 
and will be continually effective with very 
little if any friction and without the neces- 
sity for constant lubrication and replacement 
of worn parts. 

ELASTIC SUSPENSION FOR VE- 
HICLES AND OTHER BODIES IN MO- 











TION.—F. L. Brovussovuse and P. J. Le- 
Boucuer, 19 Rue Theodore de Banville, 
Paris, France. The invention has for its 


object to provide a suspension device of great 


stability, combined with easiness or rolling |C. K. Horr, 


or gliding. The result as obtained by a 
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Fig. 13: Attachment for lubricating between 
the leaves of springs, invented by D. L. 
Lawson 




















Fig. 14: A different bearing for roller trucks, 
as developed by G. M. Hyndes 








An ob-| 





two patents having for their objects the combination of springs, arranged in order to | 


production of toys designed to be supported 
on and actuated by the keys of an auto- 


matie or player piano, one of the objects | 
| being to utilize the up and down movement | 
of the keys to operate the movable parts of | 


gro- | 


the toys which represent comical or 
tesque figures or animals. <A further object 
is to provide a plurality of such devices de- 
signed to be used in close relation to each | 
other. A further object is to provide means 
whereby the tilting movement of the figures 
will produce a rattling sound simulating the 
effect produced by castanets. 
AMUSEMENT DEVICE.—W. C. Hap- 
LEY, 20 Morningside Ave., New York, N. Y. 
This invention relates more particularly to 
an amusement device adapted to be sup- 
ported and operated by a phonograph. The 
object is to produce a device having a mov- 
able member carrying upon its front face 
representations of various objects, and 
which by the movement of the member, will 
cause the objects to be at times concealed 
from the view of the observer, and at other 
times brought into view, the movements be- 
ing imparted by some movable element of 








the phonograph. 








Pertaining to Vehicles 

STEERING DEVICE FOR MOTOR VE- 
HICLES.—W. B. Thomas, 336 E. 1st St.; 
Jacksonville, Fla. The object of the inven- 
tion is to provide a steering device wherein 
the steering column is collapsible and _ hol- 
low, and the controlling devices for the mo- 
tor are also collapsible with the column, 
and wherein the steering wheel is hinged 
to the column to swing into a plane trans- 
verse to the axis of the shaft, and wherein 


the column extended and controlled by the 





swinging of the steering wheel. 


obtain a great flexibility in the middle part 
of the suspension, and a flexibility decreas- 


placed in one direction or the other, away 
from that middle part. 

TRAILER HITCH FOR AUTOMO- 
BILES.—I. B. Cessna, Box 88, Hoising- 
ton, Kan. This invention relates generally 
to automobiles, but more particularly to 
Ford cars; the object is to provide a simple 
inexpensive form of hiteh which may be 
readily connected to the differential housing 
so as to form a more or permanent 
part thereof without danger of interference 
with other parts of the machine. 

BICYCLE PROPELLING MEANS.— 
N. J. GrReENISON, 1962 University Ave., 
New York, N. Y. The invention pertains 
more particularly to a driving means for 
bicycles. Among the objects is to provide 
a bieyele propulsion in which greater lever- 
age may be obtained, thus greatly reducing 
the effort attendant the driving operation. 
As the rider exerts pressure upon the foot 
pedals, levers are rocked about their pivotal 
points, and through the medium of elongated 
slots and the cranks, the sprocket wheel is 
rotated through the medium of a chain. 

AUTOMOBILE SIGNAL.—C. E. BLinn 
and G. W. Curistir, e/o Day & Night Auto 
Supply Co., Vancouver, Wash. This inven- 
tion relates more particularly to means for 
giving information respecting the direction 
in which the driver intends to turn. The 
object is to produce a simple, efficient and 
readily legible device adapted to obviate 
signaling by the driver’s hand. The device 
may be mounted higher than the driver's 
head, where it will be visible from the rear. 

COMBINATION CIRCUIT CONTROL- 
LER.—H. V. Betti, 30 Hanson Ave., Glen- 
dale, L. I., N. Y. Among the objects of the in- 


less 





|commonly employed. 
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vention is to provide means for variously com- 
pleting the magneto circuit in an automobile 
or the like, the purpose being to permit the 
driver to close the circuit by selectively giv- 
ing positions to the movable elements and 
at the same time to present difficulty to one 
surreptitiously endeavoring to complete the 
circuit after it has been broken by the driver 
by a displacement of the circuit-closing ele- 
ments, : 

RIM.—G. E. Grunpig and S, Dinetns, 
46 Wolcott St., Brooklyn, N. Y. One of the 
objects of the invention is to provide a rim 
for tires in which the tire may be more 
readily removed than is the case with rims 
A further object is to 
provide a rim with a removable bead in order 
that the tire may be slipped on the rim with- 
out the necessity of stretching, pulling and 
the consequent bunching of the inner tube. 

TRAFFIC MIRROR.—J. Manven, 70 E. 
122d St., New York, N. Y. The invention 
relates to a mirror of special construction 
which will act in the ordinary capacity of 
a mirror and which may be manually op- 
erated as a signal member. Another object 
is to provide a mirror with a housing and 
a spring-retained signal hand whieh may be 


|operated from an open or closed ear. 


TIRE-PRESSURE GAGE CONNEC- 
TION.—O. H. Hanson, 21 Gerry Ave., 
Elmhurst, N. Y. An object is to provide a 
combination gage and safety air chuck for 
attachment to tire valves, so that a pneu- 
matic tire may be inflated to any predeter- 


mined pressure, the safety device warning 
the operator that the desired pressure has 
been reached in the tire. The device is 


simple and inexpensive to manufacture, 
TRACTION DEVICE FOR WHEELS.— 
tox 2688, Honolulu, Territory 
of Hawaii. The purpose of the invention 
is to provide a device by means of which 
sufficient traction is secured to effect the 
removal of the wheel and vehicle from sandy, 
muddy or snowy surfaces or depressions in 
a road. The device is so constructed that 
it may be readily attached to or detached 
from an automobile or vehicle wheel. 
LUBRICATING SYSTEM.—P. H. Gas- 
KINS, 1207 Graham Bldg., Jacksonville, Fla. 
This inventor has been granted two patents 
of a similar nature, their object being to 
provide a lubricating system for vehicles 
which insures a proper distribution and ap- 
plication of lubricant to the various elements 
of the vehicle, such as the chassis, spring 
suspension, spring leaves, steering mechan- 
ism, and the other mechanism and elements 
of the motor vehicle, which utilizes force 
and instrumentalities readily available and 
adapted for the purpose in all standard mo- 
tor vehicles, and which is simple, durable, 
reliable and easy and inexpensive to manu- 
facture and apply. 
LUBRICATING 
SPRINGS.—D. L. 


FOR 
Calif. 


ATTACHMENT 
Lawson, Orby, 


. . . ° ° iThe inv j as ite ; ida 
ing in a progressive manner as one is dis- | Che invention has for its object to provide 


a lubricating device for supplying oil be- 
tween the leaves of an elliptic or semi- 
elliptic vehicle spring in a uniform manner, 
whereby undue pressure and friction  be- 
tween the springs may be located. It is 


| also an important object that the lubricating 


attachment be adapted to closely regulate 
the amount of oil to be supplied, and at no 
time to supply an excessive quantity of oil. 
(See Fig. 13.) 





Designs 





DESIGN FOR A GLOVE GAUNTLET. 
—J. Kicr, c/o Wimelbacher & Rice, Broad- 
way and 17th St., New York, N. Y. This 
inventor has been granted patents of four 
ornamental designs as above stated. 


DESIGN FOR A DOLL.—E. B. Carp, 
143 E. 39th St., New York, N. Y. 
DESIGN FOR A DIRECTION INDI- 


CATOR FOR VEHICLES.—T. C. An- 
THONY, Gordon, Pa. 

DESIGN FOR A LIGHTING FIXTURE 
ARM.—H. W. GrossMAN, c/o Colonial 
Chandelier Works, 122 Centre St., New York, 
|. ie A 

DESIGN FOR A CHILD'S COSTUME. 
Marcaret A. York, 123 East 57th St., 
New. York, N. Y. 


DESIGN FOR HANDKERCHIEF, 


NAPKIN OR SIMILAR ARTICLE OF 
MANUFACTURE.—J. Harden, c/o 


Acheson Harden Co., 66 Leonard St., New 
York, N. Y. The inventor has been granted 
patents for four ornamental designs for the 
borders of handkerchiefs or similar articles. 

DESIGN FOR LACE.—B. Sapiro, 
Lynne Ave., Seagate, N. Y. 
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The editors are not responsible for statements made in the correspondence column. 


Our Readers’ Point of View 


Anonymous communications cannot be considered, but the names of 


correspondents will be withheld when so desired. 





The Reconstruction of the Brooklyn Bridge 
To the Editor of the Sctentiric AMERICAN: 

Your editorial article in the October ScIENTIFIC AMER- 
IcCAN, “The Truth About the Brooklyn Bridge,” is very 
misleading and is on a par with the article published by 
you in your issue of May 31, 1919. At that time one of the 
New York dailies employed an eminent engineer to report 
to it on the statements then made in your paper, and he 
found the statements made by you had no foundation in 
fact. 

The Brooklyn Bridge should be reconstructed, but in my 
judgment it would be most unwise to provide for rapid 
transit trains on the reconstructed bridge. Mayor Hylan’s 
rapid transit plans provide for the removal of all rapid 
transit trains from this structure and to be carried in the 
“Dover Street Tunnel.”” With this arrangement the Brooklyn 
Bridge will very properly be only used for surface car, 
vehicular and pedestrian traffic. 

The Mayor's rapid transit plan also provides for a new 
tri-borough bridge, connecting the Boroughs of Manhattan, 
Bronx and Queens. This bridge will provide for vehicular 
and pedestrian traffie in addition to rapid transit trains, 
and will relieve the heavy vehicular traffic on the Queens- 
boro Bridge. 

You state that the Commissioner of Plant and Structures 
has proposed that a new bridge be built between the Man- 
hattan and Williamsburg Bridges. In that you are not 
correct. The bridge proposed by me will be between the 
Queensboro Bridge and the Williamsburg Bridge. The 
necessity of a new bridge at this location is apparent to 
everybody who has knowledge of vehicular traffic over the 
East River bridges. This would not appeal to one who is 
unfamiliar with this subject or who does not believe in 
progress. The conclusions in your editorial were erroneous, 
us it was never intended that the new bridge proposed by 
me over the East River was to replace or be a substitute 
for the Brooklyn Bridge. A review of the great increase 
in volume and weight of trafic would make obvious the 
inadequacy of suggestions made twenty years ago, and 
are based on pure conjecture. 

Very truly yours, 
GROVER A. WHALEN, 
Commissioner. 

City of New York, Department of Plant and Structures. 

[The editorial above referred to, addressed to the Mayor, 
drew attention to the neglect of the Brooklyn Bridge, as 
evidenced by the worn and rusted pins at the panel points 
of the bridge. Commissioner Whalen states that an “emi- 
nent engineer” reported that our criticisms “had no foun- 
dation in fact.” Evidently, the Department of Plant and 
Structures did not agree with him; for immediately after 
our criticism appeared we noticed that the bridge painters 
went over the bridge and painted out the tell-tale streaks 
of rust around the pins and down the posts beneath them, 
and we noticed, further, that immediately after that, the 
Department began to replace worn pins that were visible 
from each side of the passenger walk. This spurt of activ- 
ity did not last long and the work was only partially ecom- 
pleted. For a year or more, the balance of the worn pins 
and their streaks of rust have been neglecte’ and today 
are visible to any passerby. 

Although the Commissioner Brooklyn 
Bridge should be reconstructed, he evidently has no inten- 
tion of carrying ont this reconstruction according to the 


agrees that the 


plans made some twenty yeurs ago, and now lying pigeon 
holed in the files of his Department. He considers that 
the Brooklyn Bridge should be used only for surface ear, 
vehicular, and passenger traffic. The proposed reconstruc 
tion above referred to provides three times the vehicular 
capacity that is now provided on the bridge, and in addi 
tion to this makes provision for four tracks which can be 
used either for rapid transit or surface cars. 

We accept the Commissioner's correction as to the site 
of his proposed new $40,000,000 bridge, but we still claim 
that if new construction is to be done it should take the 
form of first getting the utmost capacity out of the towers 
and cables of the existing Brooklyn Bridge. When that 
has been done it will be time to consider the building of 
an entirely new bridge. We still believe that a new struc 
ture would be more effective in meeting the needs of the 
future if it were above rather than below 59th Street. 

If the Commissioner has plans for the reconstruction 
of the Brooklyn Bridge, other than those filed in his office, 
the publie would be greatly interested to learn something 
of the character of this reconstruction and whether it will 
give the greatly enlarged capacity for which the plans of 
E-prror. | 





twenty yeurs ago provide. 


Alternative Plan for Mississippi River Control 
To the Editor of the Screnriric AMERICAN: 


By virtue of iteration the engineers in the employ of the 
government under the Mississippi River Commission seem 
to have persuaded a great many people and some engineers 
that the building and rebuilding of levees and continually 


increasing their dimensions is the only way of escape from 
the annual flooding of the alluvial valley of the stream. 
Outlets, cut-offs, reservoirs, are breathed upon with an all- 
embracing malediction, and the reader is given to under- 
stand that there is no choice between completing the levee 
system to the “provisional grade” (and a few feet more), 
and returning to the original situation, of a river spread- 
ing from bluff to bluff and rolling from Cairo to the Balize 
three or four months of the year—with this difference, 
owing to the reprehensible actions of the folks in Illiny, 
Missoura, ete., of clearing and cultivating their lands and 
draining their marshes, that there is a lot more water to 
take care of, and a deeper inundation to be feared, than 
could occur when 1,200,000 second feet was considered 
high water. 

So far as outlets are concerned, it would seem to be 
almost self-demonstrative that the more you increase the 
number of outlets, the quicker the flow of the waters 
above, with a consequent deepening of the channel and 
depression of the flood erest. If by some miracle the 
mouth of the Mississippi could be moved up to the point 
where Red River enters the Mississippi and the Ateha- 
falaya leaves it, it is obvious that the bottom of the river 
would quickly be washed out by at least the difference 
between the elevation at the present time and the mean 
guif level; 7. e¢., it would be that much lower, and the 
bottom of stream for a great, but indeterminable distance 
would be likewise lowered in a diminishing degree. 

At it is, some four hundred thousand second-feet find 
their way to the gulf through this channel at flood times, 
and much more would go that way, if the government en- 
gineers had not put a check on the volume of this outflow 
by laying mattresses in the Atchafalaya which prevent 
the deepening of the channel and the increase of its dis- 
charge. If this had not been done, and the Gulf end of 
the stream had been improved by dredging and straighten- 
ing the channel, we could easily run 1,000,000 second feet 
out that way, the distance to the Gulf being about 200 
miles shorter than via the mouth of the Mississippi. 

The same is true of cut-offs. The river can be shortened 
easily 250 miles by cutting off the big bends, with an in- 
crease in slope equivalent to elevating the head or lowering 
the foot of the stream by one-fourth, or 1000 inches, or 
83 feet. The increase of velocity would inevitably deepen 
the river. 

I beg to call attention to the project which I put forth 
in 1918, for a ship and drainage canal from Hickman, 
Ky., to Bayou Sara, La., a mile wide, 30 feet deep, with 
a capacity equal to about a fourth of the flood discharge 
of the river and a hydro-electrie power of between 750,000 
and 1,000,000 horsepower, whose certain effect would be to 
reduce, by the amount of its capacity, the water flowing 
in the river channel to a sufficient extent to make the 
existing levees more than ample to prevent crevasses, and 
would certainly greatly diminish the extent to which the 
open basins of the St. Francis, White, Arkansas and Red 
Rivers on the west and the Obion, Forked Deer, Yazoo, 
ete., basins on the east are annually flooded. 

Yes, there are other ways of managing the river than 
levees, and all three of those suggested have the merit of 
requiring little or no further outlay, once the project has 
been completed. 


Memphis, Tenn. _-— # 


We Hear from Mr. Black 


To the Editor of the Screnriric AMERICAN: 
The advance proof which you were good enough to send 


me of your article “A Square Deal for the Psychies” has 
} 


BROWN. 


ad my careful attention, and I appreciate your courtesy 
in giving me opportunity to reply so promptly to those of 
the criticisms to which I have adequate reply. 

In the 


have none 


Lesinnet matter, of course, adequate reply I 


I am sincerely sorry for the position in which 


I have placed you. It is a elear ease of guilty, without 
extenuating circumstances. I will tell you how it hap- 
pened. 

When I wrote the ectoplasm article I did so at consid- 
erable length. It would have oceupied at least two and 


one-half of your pages. Looking it over, I considered it 
too long for your paper, especially as I remembered your 
(page 367, June) about keeping stories 
down to the essentials. I accordingly eut out certain parts 
entirely, and rewrote others. The Besinnet affair as 
originally written gave MeKenzie’s seance details, fol- 
lowed by my analysis and conclusions, given, I assure you, 
in the manner which you outline as the proper way of 
doing this. Where you now read “electric torch” appeared 
“psychie light.” I boiled about three columns down to 
two paragraphs, completed the article and sent it along. 

It was in this boiling down that I fell. I did not see 
what I had done; I did not even realize it when I gave 
the reply to Mr. Roche’s letter which you so properly 
condemn as not meeting the issue. I know that this was 
sheer stupidity—but I did it. As for claiming that the 
absence of quotation marks lets me down—nothing doing. 


editorial note 


I simply made a frightful break. Please do not imagin: 
that I tell you how it happened as a sort of excuse. Wha 
I want to do is to clear away any last lingering doubt tha 
I did the thing deliberately. I did not, and am glad t 
see in your article, and again in your letter accompanyin; 
the proof, that you are ready to acquit me on this score 
I should rather be considered seventeen kinds of blame 
fool than one sort of crook. 

Passing to other points, I should like to register a mik 
protest against one point in your article—the only place 
I think, where you yourself have said anything at all t 
which I am inclined to take exception. I refer to your 
editorial box, the first paragraph of which appears to giv 
the impression that I have been asked to defend Carriere 
Neilsen and Home misrepresentations and have failed to do 
this. This is hardly the situation. 

[Mr. Black is correct here. Drs. Prince, Doyle and 
Gradenwitz, respectively, called our attention to points in 
Mr. Black's accounts of Home, Carriere and Neilsen which 
did not agree with published reports by those present at 
seances. These letters came later than the one from Mr 
Roche on the Besinnet matter, and to show them to Mr 
Black would have meant a further delay in publication o/ 
a month. We exercised our editorial judgment in the mat 
ter, and decided that Mr. Black was quilty as charged; but 
not so grossly guilty as in the Besinnet case. Later in our 
tert we quoted what Doyle says in the Carriere matter ; 
we had no space to quote the other two cases in detail. Mr. 
Black in his present letter goes with some details into all 
three cases. What he says, while constituting strong arqu 
ment that these mediums were or are frauds, still fails, in 
our opinion, to clear Mr. Black of the allegations that he 
has got certain facts wrong or has presented his own con- 
clusions in the place of facts as he did in the Besinnet 
ease. Our editorial box on page 388 of the December 
issue, does, however, give the impression that he has been 
asked for a defense and has had none; and for this slip of 
our own typewriter we express our regrets to Mr. Black.— 
Tue Eprror. 

In connection with Dr. Prince’s criticisms of my spelling 
of proper names, I want to indicate just what difficulties 
confront one here. I have applied to mediums for in 
formation, and, being recognized as a skeptic, have got 
none—d'Albe’s report confirms this. It is of little use to 
apply to organizations devoted to psychical research, for 
most of these want to make sure they are giving informa 
tion to one of the faith—McKenzie’s College is a flagrant 
example, and Tr. Prinee’s own society has been guilty. 
In these circumstances, you will see that one must fall 
back upon ~yriters on psychic matters for the proper names. 
All the names I used [we think Mr. Black must have for 
gotien that he misspelled Besinnet and McKenzie] were 
in a form used by psychic writers, and it is impossible to 
tell which is right unless you trot up to the owner of the 
name and ask him how he spells it. Among French and 
German writers I find eleven ways of giving the Baron's 
name—the variation being from Herr von Schrenk to Dr. 
Baron von Schrench-Notzing—you can choose your pick. 
[Dr. Prince remarks in this connection that of course if 
you are going to form a collection of previous misspellings 
committed by other uninformed writers, you will make a 
larger collection than if you confine yourself to your own 
slips; and that one can hardly excuse one’s own ignorance 
by pleading that one has been quoting from an ignorant 


source.—THE FEprror.| I am quite recently informed 
that the correct style and title is Dr. A. Freiherr von 
Schrenck von Notzing. And I am sorry I cannot write 


Kinar Neilsen in place of my Einer Neilson—for I learn 
that Ejner Neilsen is how it should go. [Jn this event 
Ur. Black misspelled it originally; but Dr. Gradenwitz, 
who has sat with Neilsen, calls attention to the error and 
spells the name as Dr. Prince spells it.—Tune Eprror.] 
And Geley, Richet and a host of other writers agree with 
me in Franck Kluski. You see it is not all fun getting 
things right. But it pleases me to know that my “Pal 
ladino” is satisfactory to Dr. Prince. Carrington in a 
recently published book writes both Palladino and Pala- 
dino. What do you think of that? If Carrington doesn’t 
know how to spell Eusapia’s name [he was on the com 
mittee that investigated her ertensively| of what value is 
the psychie writer as authority? In passing, I mention 
that my original, too-extensive manuscript shows “Daniel 
Dunglas Home,” but I might have written Douglas or 
HIume, or any of the changes that can be rung on this 
combination, and been in good company. [Jt will perhaps 
interest our lay readers to know that in any erent, however 
it be spelled, the name is pronounced “I/ume.”’—Tur 
Epiror. | 

Not necessarily because it has direct bearing on any 
specific criticism that has been made of me, but merely 
to spread it before your readers in its general connection 
with the case, I point out the pains to which von Screnck- 
Notzing went to hide the fact that his Eva C was the 
Marthe Beraud of Algiers, when he showed her to his 

(Continued on paade 57) 
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JANUARY, 1923 


We Hear from Mr. Black 
(Continued from page 56) 
fellow scientists in Munich. This action caused a riot of 
dignation, as did the fact that one observer who called 
‘tention to palpable fraud was debarred from further 
ttings. 
Montreal. JAMES BLACK. 
[The above material is abstracted from Mr. Black's let- 
which is too long for complete publication.—TuE 
ISprror. | 


Conan Doyle Assists Our Psychic Competition 
» the Editor of the SclENTIFIC AMERICAN: 

I had no idea of issuing a challenge to you. My com- 
aint was that so many of our bitter ecrities, such as this 
ir. Black, are quite ignorant of the subject which they 
treat. I am, however, delighted that you should take it up, 
and would do my best to assist you. 

There are, however, some points to bear in mind, and I 
hope that you will not think me officious if I mention them. 
I speak from an experience of 36 years and from a very 
wide reading and converse with experienced confreres. 

1. You have already done a very dangerous thing. A 
large money reward will stir up every rascal in the coun- 
try, while the best type of medium is unworldly and would 
not be attracted by such a consideration. For the sake of the 
cause and their own reputations they would help you if you 
got the personal support and endorsement of leaders of the 
movement. If not they would avoid you, for “tests” are 
often deliberate traps. We are at present disentangling 

so-called “exposure” of Hope, the photographic medium, 
where we find that the responsibility for deception rests 
undoubtedly with the experimenters and not with the 
medium. Sueh cases, and they are not rare, make honest 
mediums eautious. But if spiritualist leaders are with 
you they will give all they can. 

2. If the money offered as a prize could be spent in send- 
ing your representative to the various towns of America 
and also to London, Glasgow and Paris, it would be far 
more useful. In faet you eannot give your report until 
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vival.” He should not be a professed conjurer or psychic 
observer, but rather a good level-headed man of affairs, 
with plenty of tact and patience. 

7. If such a man came here I would do my best to show 
him what I could, but he would do best as a visitor in- 
troduced by me, rather than as an accredited researcher, 
the very thought of which makes a medium nervous and 
abnormal. 

[ wish you well, but have no delusions as to “final” 
results. The London Dialectical Society in 1869 were 
some 80 strong, all impartial men. Their committee’s re- 
port on physical phenomena was unanimously in favor— 
and that was 50 years ago. The same occurred with the 
aris Committee of Impartials in the 90's, of which Berg- 
son was a member. The mass of prejudice is less than it 
was, but it is stil! great and nothing will be final unless 
we get presently, as I think we may, a new line of evidence. 

The problem could, it seems to me, be solved merely on 
the basis of the wax molds taken by Professor Richet and 
Dr. Geley from the hands of a materialized spirit, which 
could only get out of their brittle paraffin molds by de- 
materializing, since the wrist openings are far too small. 
I have inspected these hands at Paris. They are quite 
final in themselves to any open mind. But I admit that 
these phenomena are quite distinct (and inferior) to the 
religious side of the question. I enclose a picture of one, 
from the Rerue Metaphysique of January, 1922. 

[ am impelled to reiterate that this unfortunate money 
offer acts badly in two ways. It not only attracts the 
worst and repels the best, but it makes it impossible that 
the investigator should be really, absolutely unbiassed; for 
so long as in the back of his mind he says, “Well, if I 
admit this it will cost my employer thousands,” he eannot 
be. judicial. Dut I think that if the SCIENTIFIC AMERICAN 
could really master and proclaim the facts it would be a 
great thing for America and for the world. 

A. CoNAN DOYLE. 

Windlesham, Crowborough, Sussex. 


[Most of Sir Arthur’s points with regard to the proper 
conduct of an investigation like ours are so well met by 
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lectures with homely illustrations from everyday life, bits 
of humor, sketches of incidents from the lives of scientific 
discoverers, who encourages questions and answers them 
simply and plainly—in a word, who is a teacher, not a mere 
research automaton, 

I have studied under both types, and have known noth- 
ing more discouraging than the first, nor more encouraging 
than the latter. In facet my interests in after life have 
been largely molded by the kind of teachers I had. There 
are isolated branches of science which I oceasionally use, 
to which I ean only refer with a strong distaste, despite 


my strong love of scientific knowledge in general, and 
those subjects are the ones in which I was taught by 


teachers who had no business to be teaching. And I owe 
a strong love of most knowledge to having studied under 
a line of teachers who loved teaching for its own sake far 
more than they loved knowledge; and who threw real 
color into their work and commanded interest in it. 

What the teacher is to school life, the scientific journal 
is to after life. It will be successful in proportion as it 
can demand the interest of its readers. Even the best 
of us never quite outgrow the stage when we like to have 
our food, whether physical or mental, well flavored to 
make it tasteful. And though most of us do take much 
unflavored mental food, we will still admit if we are honest 
with ourselves, that we take the food with the flavoring 
first and most often, and we get the most benefit from it. 

It is regrettable that a certain class of pseudo-scientifie 
journals have sprung up and are thriving upon that de- 
mand for human interest, though they have sacrificed aec- 
curacy of statement to human interest. The only way in 
which their work can be uhdone is by going them one 
better and furnishing both accuracy and the human ele- 
ment, 

The idea that these two qualities are incompatible with 
each other is utterly false and without foundation. It is 
interesting to note that the two men whom I regard as 
the most appealing teachers of the thirty or forty-odd I 
have studied under are both internationally known, re- 
search men and authorities in their lines (Gale, physies, 
and Slaught, mathematics, both of Chicago.) 

After all this is but a phase 





you have done this. You must 
have the same width of experi- 
ence which we have 

3. Everything depends upon 
your man, or men. The laws 
are still obscure, but roughly 
it is a ease of tuning a receiv- 
ing instrument to a transmit- 
ter. Harmony of vibrations is 
essential for results — 
human sympathy, kindness, 
courtesy, not necessarily men- 
tul agreement. I went to Eva 
with an open, expectant mind, 
but with sympathy for her, 
and I had ectoplasm in my 
hand before I left. Miss 
Seateherd had a similar ex- 
perience. Four professors of 
the Sorbonne sit ‘round her 
like four terriers ‘round a rat, 
and they get nothing. In the 


good 








of the old problem of edu- 
eation which comes up for 
discussion periodically, but is 
never settled. We are*still di 
vided into the two opposite 
camps—the advocates of broad, 
and the advocates of specialized 
education. The trouble with 
the latter is that it does not 
educate. It merely crams. 
Man needs knowledge for his 
work in life, yes; but even 
more than that he needs the 
development of those faculties 
which make the use of knowl- 
edge possible. The faculties 
of imagination, common sense, 
initiative, originality and even 
humor are necessary before 
one can use to the best advan- 
tage even the greatest fund 
of specialized knowledge. And 








same way I may go to a elair- 
voyant and get a most eviden- 
tial message, and I may be 
followed by a policeman in dis- 
guise, who will get such gibberish that the court will laugh 
at a palpable fraud. Thus it works. 

1. But it is not merely sympathy; it is deeper in some 
I know at least one very famous spiritualist whose 


cases. 
Ile is convineed, 


presence stops all psychic phenomena. 
as one well may be, on other people's results. His case 
not uncommon. It seems to be the positive, 
aggressive type that has this inhibition, and this is just 
the type that so often becomes the researcher. Therefore, 
if you want truth, as I am sure you do, you must have a 
gentle, quiet, courteous, sympathetic man for your repre- 


is really 


sentative. 

5. However honest and sympathetic, he is liable to fall 
into errors if he has not some honest spiritualist to whom 
he ean refer his doubts and fromm whom he can receive 
explanations. There are many such. To exemplify what 
I mean: I took a clever journalist, with no experience of 
psychie matters, to a direct-voice sitting with Mrs. Roberts 
Johnson, a famous medium. When the direct voice began 
he reeognized in it the tones of the medium’s voice, and 
began to make a row which not only spoiled the seance, 
but got into the press and was considered to be a set-back 
to spiritualism. This man was Mr. Tilson Young. Now 
the whole difficulty arose from his own ignorance, and any 
experienced spiritualist would have told him that the direct 
voice is often in its first stage very like that of the medium, 
but that if you await developments you will soon find it 
change, and after a while you may get several simultane- 
ously, and the subject will be beyond the medium’s knowl- 
edge. I ean only suppose that the eetoplasm derived from 
the medium partakes of the medium’s characteristics until 
such time as the outside forces get more complete control. 
Anyhow that is the fact, and a hurtful seandal was caused 
by the ignorance of the sitter and his folly in not waiting 
and asking explanations, 

6. Which leads me to the next point, that the investi- 
gator should read a few books on the subject: 
Crookes’ researches, Crawford’s “Psychie Structures,” 
Schrenck-Notzing’s ‘““Materializations,” and a general view 


sound 


of the subject such as Charles Tweedale’s “Human Sur- 


The cast, in paraffin, of a hand materialized before Richet and Geley. 
anatomical hand could not have been withdrawn from the mold 


the article of pages 6-7 that a suspicious person might be 
pardoned for not believing that the article was in type be- 
fore we received the letter. Sir Arthur's final paragraph, 
howerer, calls for specific comment. The statement was 
originally written into Mr. Bird's tert that the five Judges 


were donating their services to the investigation, out of 
their interest in its subject. This statement was eliminated, 
on the ground that it was nobody's business save the 


Judges’. Sir Arthur, however, makes it rather clear that 
it is everybody's business. We therefore point out that 
the conditions conducing to the state of the Judges’ minds 
pictured by him do not exist.—Tue Eptror.] 


The Human Element 


To the Editor of the Sctentir1c AMERICAN: 

On your editorial page some time since appeared a 
paragraph in which you say that you have been criticised 
for the absence of the “human element” from your pages. 
I have never noticed that lack; perhaps chiefly because I 
read several technical journals quite regularly beside your 
own, which journals are so distinctly lacking in human 
interest that your journal has appeared very colorful by 
their side. I do, however, thoroughly agree with your 
critic in viewpoint, and am glad to see a little progress 
toward greater human interest in your journal of late. No 
journal can be said to lose dignity by adding human in- 
terest to its pages, so long as it does not sacrifice accuracy 
and reliability thereby. The feeling that an article must 
be dry as dust to be scientifically reliable springs in great 
measure from the Prussian efficiency viewpoint which has 
unfortunately invaded our own life and institutions to a 
eertain extent. 

The difference between the two types of journal is ex- 
actly that between two broad types of teachers—the teacher 
who is primarily interested in research, regards teaching 
as more or less of a bug-bear to be tolerated for the sake 
of earning a living, and who is continually lecturing far 
over the heads of his students, resenting questions as evi- 
dences of stupidity; and the teacher who keeps in personal 
touch with his students, makes them his friends, fills his 


It will be seen that a normal, 


these qualities cannot be de- 
veloped through grinding over 
dry facts. 

A disinterested financier recently made a publie address 
in which he held the engineering profession up to seathing 
rebuke because it has furnished so few men who evince 
qualities of broad leadership. The bitterest part of it was 
the realization on the part of many of us that he spoke 
the truth; and that that leadership with the qualities that 
it entails have been systematically squelched out of us by 
the Prussianized system of specialized education to which 


we have been subjected. And if we look at the few real 
leaders among engineers today, the originators and ere- 


ators, we find in greater part men who had a broad eduea 
tion in addition to their technical one, or who had a 
broad edueation without technical training, or who had no 
formal edueation at all. There are more of the two last 
named classes in engineering than one might suppose, but 
not nearly as many as there is room for. 

I have departed somewhat from my original theme. I 
will only say by all means add as much of the human ele 
ment as you can to the matter in your journal, You are 
doing more good than you know of. 


Downer’s Grove, Il. Leo G. HAL. 


San Francisco’s Water Supply 
To the Editor of the SCIENTIFIC AMERICAN : 

Your article on San Franciseo’s Hetch Hetchy Water 
and Power Project was very complete except that I think 
under the caption entitled “San Francisco’s Water Supply 
Project,” on page 18 I would suggest that you omit the 
word “Yosemite” and put in the words “High Sierras” in 
its place. . 

May I state in explanation of this that there is con- 
fusion in the public mind, especially the Eastern mind, as 
to San Francisco’s water status? Merced River, about 
20 miles south of the Tuolumne, drains the Yosemite Val 
ley proper. None of our works touch or go within 20 
miles of the Yosemite Valley. We are in the northern 
part of the park. 
M. M. O’SuHavucunessy, City Engineer. 
San Francisco. 
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Relativity—and Other Things 


A Review of Half a Dozen Recent Scientific Books of Importance 





INCE that morning in November, 
1919, when the newspapers carried 
the report from London that the 


eclipse photographs had been found 














in far better accord with the numer- 
ical predictions of Einstein than 
with those growing out of the New- 
tonian theories, there has been a 
deluge of books upon the founda- 
tions of science. Some of these have been frankly 


to the new doctrines of relativity; others have 
dealt in part with relativity and in part with broader 
subjects; others have had, on their face, no immediate 
bearing upon the bombshell which Einstein set off under 
the chair of the conservative scientist. But for 
the reviewer it is convenient to regard them all as part 


confined 


eusy 


of the extraordinary revival of interest in this sort of 
thing which accompanied the persistent effort of the 
public to learn what Einstein was getting at. It is 
therefore convenient to review, in this one place, a num- 
ber of these volumes which have been accumulating 
upon the editorial desk-top for—well, we are shocked 
to note upon carefully inventorying them that they 
have been accumulating there for a year or more. 
Scientifically speaking, the most important of these 
volumes is yndoubtedly that by Hermann Weyl. We 


had intended to give this book notice from the original 
German edition. Mr. however, whose industry 
is responsible for more than one translation of current 
German scientific works, this unnecessary. 
The volume appears in English under the title “Space— 
Time-—Matter,” and with the imprint (in America) of 
Kk. P. Dutton & Co, 

We put the case mildly when we state that the book 
is not intended for general reading. Even for the or- 
dinary collegiate mathematician there are stretches of 

pages that be quite unintelligible unless 
had heen led up to by a very careful reading of 
all preceding pages. It is one of those very distressing 
books in which the mathematical symbolism that the 
from chapter to 


Brose, 


has made 


many would 


they 


author must use is built up laboriously 
chapter. But to one able and willing to read it through 
conscientiously from beginning to end it affords a com- 
plete and absorbing picture of the world, as the new 
science regards it. 

It is not without its introductory sections, at that. 
It is divided into four (American practice 
would make them “parts,” and the into which 
they are divided “chapters”), of which the first devotes 
64 pages to a discussion of Euclidean space—its mathe- 
and its role in Chapter II, of 
74 pages, the Chapter 
Ill, of 79 pages, the relativity of space and time; and 
Chapter IV, of 77 pages, the general theory of relativity. 


chapters 


‘sections” 


physics, 
continuum ; 


mationl form 


métrical 


discusses 


For one who can master its necessarily elaborate nota- 
affords an admirable 
physics and the 


tion without too much struggle, it 


treatise on mathematical 


everything 


the modern 


modern mode of tying up into equations 


of condition, 


That this book has been through four editions in the 
original German proves one of two things—probably 
both of them, in fact. First that, contrary to 


proves 
one’s first impression, the material, complex as its form 
not beyond the range of a reasonably 
intelligent the terms are not synonymous—reason- 
ably well educated Second, that the 
German is quite a different creature intellectually from 
the American. Granted that the upper layer 
of college graduates in this country ought to be 
to read this book with profit, we think it no long jump 
tod few of them will have the ap 
plication to do so; and that it will most certainly not 
enjoy three reprintings in English. For those who can 
and will read it, it forms the best exposition of the cur- 
the fundaments of and 
things which been 


and content is, is 
and 
person, average 
averiuve 
able 


to conclude that far 


toward science 


nature of 


rent viewpoint 
the essential 
brought out. 
A volume of similar profundity but of somewhat dif- 
ferent aim comes from the pen of Dr. Francis D. Mur- 
naghan, through the Johns Hopkins Press. Dr. Murna- 
ghan will perhaps be remembered as the author of the 
essay “The Quest of the Absolute,” which failed to win 
the Eugene Higgins prize only because the judges felt 
free in in- 


has yet 


that Dr. Murnaghan had been a trifle too 
terpreting the requirement that the essays be fit for 
popular consumption. He now writes on “Vector 


Analysis and the Theory of Relativity,” producing what 


By J. Malcolm Bird 


is admittedly a text-book. In a letter to the present 
reviewer, Dr. Murnaghan explains that he has “tried 
to touch the heart of the matter without being unduly 
mystifying.” He thinks that “the book will find its 
principal use_in university classes, but that there are 
a number of serious students of scientific inquiry” 
among our readers who might appreciate a notice of 
it. We agree with him. 

We can say no more nor any less for this book than 
Dr. Ames says in the introduction. “One of the most 
striking effects of the publication of Einstein’s papers 
on generalized relativity and of the discussions that 
arose in connection with the subsequent astronomical 
observations was to make students of physics renew 
their study of mathematics. At first they attempted 
to learn simply the technique, but soon there was a 
demand to understand more; real mathematical insight 
was sought. Unfortunately there were no books avail- 
able; not even papers. 

“Dr. Murnaghan’s little book 
attempt to supply what is a 
physicist can read it with profit. He will learn the 
meaning of a vector for the first time. He will learn 
methods which are available for every field of mathe- 
physics. He will which of the processes 
Linstein and others are strictly mathematical 
and which are physical The book has given me 
a definiteness of understanding which I never had be- 
vision of a field of knowledge which before 


most successful 
definite need. Every 


Is a 


matical see 


used by 


fore, and a 
was remote.” 

We may add that the book is the outcome of a course 
of lectures given at Johns Hopkins, and that its im- 
mediate mission in life is to serve as a text-book, carry- 
ing the student of the calculus into those little-known 
departments of the subject out of which the Einstein 
results flow. In our judgment anybody who has really 
mastered his calculus should be able to read Dr. Mur- 
naghan’s text with profit, and should find in it what Dr, 
Ames found. 
our own volume—our obligations to our 300 
contributors were therein and need not be 
further acknowledged here—there have been few books 
of just this character: a reasonably short discussion 
for the strictly popular audience of Einstein's relativity 
and nothing else. the best of our 
observation, just one other successful one. The author 


Since 
stressed 


There has been, to 


is one who on the basis of past performance is emi- 
nently qualified to write in this field—none other, in 
fact, than our own prize-winner, Mr. Lyndon Bolton. 


Asked by Messrs. Methuen to spin his winning essay 


out into book form and length, he has produced an 
admirable volume. He stresses the fact that he him- 
self, in his preliminary wrestling with the subject, 


while perfectly able to follow the mathematical treat- 
ment was in much mental turmoil to satisfy himself 
just what it was all about. It was not until he had 
formulated an answer that he felt that he had mastered 
the new theory; and the answer which he had for- 
mulated supplies the thread along which he has spun 


his narrative. Relativity is the study of general 
physical laws in forms which shall be common to all 
observers; this is what he tells us at the start, and 
this is what he keeps before us at all times. His text 
is net wholly free from ordinary algebraic notation; 
but as we have once suggested, the person who does 


is proper 


not understand how, and why, and when, it 
to use letters as symbols for numbers, is certainly 
barred from an understanding of this subject. Mr. 


Bolton’s book, published under the title “An Introdue- 
tion to the Theory of Relativity” and handled in this 
country by Dutton, is in our opinion the best work in 
this field with the probable exception of the one in 
which the faults are all our own and the virtues those 
of Mr. Bolton, Dr. Murnaghan, and our numerous other 
And it is sufficiently unlike our volume to 
make the reading of them both highly profitable. 

Just a word about a little volume by Einstein him- 
self, “Sidelights on Relativity.” This again is a 
Methuen publication, this enterprising British firm hav- 
ing made a very strong showing in relativity and allied 


essayists. 


fields. We must confess that it is a disappointment. 
We find nothing in it that Einstein himself, or some- 
body else, has not said as well or better, elsewhere. 


and many folk will doubtless 

enjoy the two lectures of which the book consists. 
Next we come to the truly monumental work on 

relativity for the general reader—Lord Haldane’s book, 


Still, the price is trifling, 


We regard it as no exaggeration to state that this is 
the most extraordinary volume that has come from any 
press in years. It leaves about the same impression 
on one as would Wells's “Outline of History,” if one 
could read the latter with the assurance that—as is 
admittedly not the case—every line was the direct and 
unedited product of the one author. Lord Haldane 
demonstrates a range exactly comparable, in his field, 
to that which Wells would have displayed in his, had 
he been capable of writing the “Outline” all by him- 
self. 

The book is not mathematical in treatment, but rather 
philosophical; yet when necessary it dips into mathe- 
matics. It aims to survey the field of relativity in the 
whole and in all its parts, and in its bearings upon all 
allied topics. Sometimes the author goes so far afield 
in search of these that the reader is left to follow him 
with some difficulty, and with doubt whether he is 
not being led away from the subject. It is not clear, for 
instance, to the average mind, just what connection 
exists between relativity and human conduct. Lord 
Haldane, however, elects to regard Einstein’s particular 
doctrines as but one phase of a much more inclusive 
mode of thought, and one which occupies a far more 
nearly universal field than does the mere mathematico- 
physical concept of the relativity of motion. “The 
Reign of Relativity,” as the book is titled, rather sug- 
gests this viewpoint. The author has been at great 
pains to extend the boundaries of relativistic thought 
to the widest extremes of which they are capable, and 
to lay bare all conceivable philosophical ramifications 
of the subject. His book will suggest more brand new 
trains of thought than any other single volume with 
which we are acquainted. 

The second-best instructor of collegiate mathematics 
whom we have ever known is utterly unable to carry 
to a successful conclusion an ordinary sequence of 
numerical operations. Having added, multiplied and 
divided, and reached an answer that is patently wrong, 


it is his- habit to survey the board mournfully and 
appeal to his class—“Gentlemen, tell me; what have 
I done?” 

Those of us who have gone through high school and 
acquired a smattering, more or less, of algebra and 


geometry, do not usually realize the limits which cir- 
cumscribe the mathematical knowledge and sophistica- 
tion of the average, reasonably intelligent citizen. One 
who has never gone beyond the “advanced” arithmetic 
of the grammar school is enormously puzzled to imagine 
what the subjects can be which are studied in college 
mathematics for years and years after graduation 
from arithmetic. He visualizes nothing more—he is 
incapable of visualizing anything more—than some 
fearfully complicated form of numerical calculation. 
And when we tell him of the brilliant mathematician 
who cannot add or multiply correctly, his bewilderment 

How can such a thing be? 
ean it possibly make sense 
cannot calculate 


is raised to the nth power. 
is his only reaction; how 
to say that a man who 
mathematician? 

So much for one species of ignorance of the higher 
Another species is that which afflicts the 


is a good 


mathematics. 
man who 
algebra, analytic geometry, trigonometry and calculus 
perhaps, without ever discovering what it is all about— 
what are the central ideas underlying the structure. 
One finds such persons everywhere; from the class in 
elementary algebra in high school where they learn to 
juggle symbols that have no meaning to them, right 
through into the graduate courses in university physics, 
where persists the same uncanny ability to use tools 
without comprehension of their nature. 

For some years, Dr. Cassius Jackson Keyser, Adrian 
professor of mathematics in Columbia University, has 
been giving a lecture course on the essential things of 
modern mathematics, designed for and primarily open 
to advanced students in philosophy, physics, chemistry, 
ete., who want to know more about their mathematics. 
Those who attend this course do not learn how better 
to differentiate and integrate, or anything like that. 
Dr. Keyser lectures to them on the philosophy of 
mathematics. But he tells them things which com- 
petent mathematicians too often never learn. He iden- 
tifies and classifies and explains for them the basic 
ideas at the roots of the mathematician’s work. 

He has now published these lectures in book form, 

(Continued on page 70) 
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sd | For years automatic heat 
one regulation has been re- 
fine garded mainly as a success- 
— ful means of maintaining 
had § temperature comfort. But 
= | with the advent of high 
ther priced fuel and labor, it has 
— @ come emphatically into its 
an § own as the great econ- 
field F . ° 
hen omizer. Now no architect 
> is or engineer considers his 
= 2 plans complete unless they 
= § embody this important pro- 
ave vision for his client’s com- 
_ fort, convenience, and 
The § economical advantage. 
— ’ 


| The Powers Automatic 
Temperature Control 


” Serves Best 


ABBY te 


ew 
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ry The true gradual action of 
_— the Powers Vapor Disc 
re Thermostat makes this ab- 
ve solutely certain. Moreover, 
— it serves perfectly year after 
nd year without adjustments 
oA | or repairs. That’s why so 
ne many architects and en- 


fic 


nd gineers specify and insist on 


a Powers installation. 
on 


For more than thirty years 
we have been solving heat 
regulation problems with 
automatic control. Our ex- 
perience is at your service. 


in 
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Our Bulletin 150, only four pages, will 
be found interesting and profitable 
i reading. It’s yours for the asking. 
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s : 2788 Greenview Ave., CHICAGO 
NEW YORK BOSTON 

2 Baltimore, Md. Milwaukee, Wis. 

S Buffalo, N. Y. Minneapolis. Minn. 

f Butte, Mont. New Orleans, La. 

1 Charlotte, N. C. Philadelphia, Pa. 
Cincinnati, O. Pittsburgh, Pa. 
Cleveland, O. Portland, Ore. 
Des Moines, Ia. Rochester, N. Y. 

c Detroit, Mich. Salt Lake City, Utah 

° El Paso, Tex. San Francisco, Calif. 

4 Indianapolis, Ind. Seattle, Wash. 
Kansas City, Mo. St. Louis, Mo. 


Los Angeles, Calif. 


The Canadian Powers Regulator Co., Ltd. 
Toronto, Ont. 


Calgary, Alta. Halifax, N.S. Montreal, Que. 
Vancouver, B.C. Winnipeg, Man. 
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Radio on the Screen—A Review of 
the Scientific American Film 


OME time ago we announced in our col- 

umns our entrance into the motion pic- 
ture field. We told of an arrangement .be- 
tween the Educational Films Corporation 
and the ScIENTIFIC AMERICAN for the pur- 
pose of producing scientific motion pictures 
which would be as instructive and authentic 
as they would be entertaining to the usual 
theater audience. The result of this for- 
tunate combination is the film “Via Radio” 
—a single reel film which tells in fifteen short 
minutes what every person should know re- 
garding present-day radio communication. 

It is surprising with what ease an in- 
tricate subject can be explained even to the 
veriest layman by means of motion pictures. 
“Via Radio” rapidly unfolds the principles 
of communication, whether by means of light 
waves, sound waves, electric waves or radio 
waves. It shows how all these methods call 
for the production of vibrations at the trans- 
mitting end, and the interception of these 
same vibrations at the receiving end. The 
manner in which the human voice molds or 
modulates an electric current is clearly de- 
picted, and the path of such a current across 
the United States, from the Atlantie to the 
Pacific via the trans-continental telephone 
| line, is shown step by step. 
| So much for guided communication by 
means of electric waves. It is but a step 
| from guided communication to unguided or 
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Expansion 


A million new subscribers demand in the United States 
were linked to the Bell System is greater than the growth of 
during the past two years— population. It is an intensive 





radio communication. The film soon takes 
us into radio—so soon, indeed, that we are | 
| confronted with radio methods even before 
we have had an opportunity of becoming 
shy. And we soon learn, as the film story | 
unfolds, that there is nothing formidable 
about radio, after all. It is simply a matter 
of generating electromagnetic waves by 
means of powerful high-frequency alterna- 
tors, or by means of vacuum tubes, which are 
little more than large electric lamps with a 
| few additional elements inside the glass bulb, 
| thrown in for good measure. 

Radio broadcasting is every-day radio, of 
|} course. Not one person in a hundred typical 
| citizens has the opportunity of coming in 
contact with workaday radio, except possibly 
in his daily newspaper, much of which is 
due to trans-Atlantic radio press reports. 
But radio broadeasting enters into the home 
life of many Americans, and it has come to 
be accepted as a very necessary part of the 
household. “Via Radio” devotes quite some 
footage to the radio broadeasting station, 
where the artists play and the singers sing, 
| while the sounds are gathered in by an in- 
conspicuous round metal affair with screened 
windows not much larger than a soup plate 
j}and standing upright on a table, which is 
known as the microphone. The microphone 
impresses the sounds on an electric current; 
that current impresses its variations on a 
more pewerful current which in turn im- 
presses the variations on the radio waves 
which are propagated in all directions from 








the station. At distant points the listeners 
intercept these waves, pass them through a 
little device known as the detector, which 
translates the electric variations back into 
sound waves. 

Even statie comes in for its share of glory 
—or shall we say disgrace? The effect of 
static on the usual radio receiving set is 
graphically shown in the film. Also, the in- | 
terference of amateur transmitters, power- 
ful commercial transmitters, and numerous 
| broadeasting stations all going on at once, 
|is forcibly brought out. 

Some of the lesser known features of 
radio have been woven into the film, “Via 
Radio,” in a most interesting fashion. Thus 
the radio compass is explained in detail. We 
learn how a ship, calling up a radio compass 
| station, is located by means of two loops of 
| wire, and the direction of both loops serves 
to determine the exact location of the ship 
on a chart. Telephoning from shore to ship 
is also shown in detail. 
| <All in all, “Via Radio” tells the story of 
radio and tells it well. The action moves 
along briskly and at no time is there too 
much explanation or petty detail. Yet the 
| film is not to be considered as superficial, | 
| for all that is really necessary for a general | 
understanding of the subject will be found 
in the film. Finally, the best proof that the 
film sustains interest throughout is that it! 
finishes before one expects it to finish, al- 
though the story has been completed. 

The film has been produced at the Coronet 
studio in Providence, R. I., with the full 
cooperation of the ScrenTIFIC AMERICAN 
editorial staff from the planning and writing 
of the scenario, to the cutting and editing of 




















the finished film. | 


putting into operation a mil- growth. An increasing per- 
lion new routes of talk, and a_ centage of the population is 
corresponding increase in all seeking telephone service. 

intervening facilities such as 
switchboards, cable and long 


distance lines. 


The Bell System is provid- 
ing for more investment, further 
technical achievement, more 

No other country is so well wires, switchboards and sta- 
equipped as the United States tion, and more subscribers. 
for telephone communication. The American people require 
Yet, because of this—because 4. best service. The best 
the telephone is so useful—the mntieneuendcamdennee 
demand for service keeps hensive service, not only for 
growing greater. the necessities of to-day, but 


The growth of telephone for the necessities of the future. 


“ BELL SYSTEM” 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


: AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 
toward: Better Service 
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hundreds of kinds for collections, 





Some worth $1 to $7 eech. Simple outdoor work Perfected and Models Made. Can develop inventions 
with my instructions, pictures, price list. Get make dies, tools, jigs, fixtures, manufacture and act as 
posted now. Send 10e (NOT STAMPS) for my your factory. 

Illustrated Prospectus. MR. SINCLAIR, Dealer in 


Insects, Dept. 36, OCEAN PARK, CALIFORNIA. ~ MOORE & COMPANY, 301 W. Grand Ave., Chicago, Ill. 


W.LDOUGLAS 


$5 $6 $7 &$8 SHOES .civomen 


W. L. Douglas shoes are actually demanded 
year after year by more people than 
any other shoe in the world 


BECAUSE ™- L-  omanae has been making surpassingly 
——_—_ gure hoes for forty-six years. This experience 
of nearly lf a century in making shoes suitable for 
Men and Women in all walks of life should mean some- 
thing to you when you need shoes and are looking for 
the best shoe values for your money. 

shoes in style, quality, material and 
W.L. DOUGLAS workmanship are better than ever bee 
fore; only by examining them Can you appreciate their 
superior qualities. 


No Matter Where You Live 
shoe dealers can supply you with W. L. Douglas shoes. 
If not convenient to call at one of our 110 stores in the 
large cities, ask your shoe dealer for W.L. Douglas shoes, 
Protection against unreasonable profits is guaranteed 
by the name and price stamped on the sole of every 
pair before the shoes leave the factory. Refuse sub- 
stitutes. The prices are the same everywhere. 


If not for sale in your vicinity, write for catalog. 
70 ME yy d If no dealer in your town 



































shoes, write a Presi 
for exclusive rights to handle this quic W. L. Dougias Shoe C 
selling, quick turn-over line. 163 Spark 8t. kton, Mass, 
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Turner “Master” 


Blow Torches - 


for Kerosene or Gasoline 


Have Many Important 
Exclusive Features 








PATENTED BAFFLE in Combustion Chamber (the. ‘* Hot 
Spot Hump’”’) converts low grade fuel, passing thru its interior, into 
a hot clean, dry gas. 

SEPARATE NEEDLE VALVE prevents enlarging orifice and 
FLARED AIR-INLET insures accurate and maximum admixture 
of air. (Turner Patent). 

SAFETY VALVE AND AIR RELEASE positive protection 
against explosion. (Turner Patent). 

ONLY ONE OPENING IN TANK, and that ABOVE fuel 
line, another safety feature. 

PUMP has special features including permanent vaseline lubri- 
cation for leather cup. (Turner Patent 

TURNER “MASTER” TORCHES cost no more than ordi- 
nary torches. 


Send for Turner Catalog of ‘‘Master’’ Torches and Furnaces 


Give name and address of dealer thru which you prefer to buy. 


4 banat 





TURNER BrAssWORKY ) 
Sycamore, lll. U.S.A. " 
Ohio Street 








| False Estimates “Take the Count” | 
| 


Opinions of machines, valuations of mechanical prin- 
ciples, estimates of workmen's capacity—all stand or 
fall on the testimony of the production-record. There 
is one place—just one—where you get the truth about 
your machines and men. It’s from the result-record 


| on the dial of a 
RAM 


COUNTER 





—— 


The large Set-Back Reo- 
olution st right 
is less than ‘ actual 
due 


mnier 
sise. The smell Rev 
tion Ci 
shown nearly 


unter below ig 
full size. 





The Set-Back Revolution Cae above re- 
cords the output of the larger machines where the revolu- 
tion of a shaft records operations, or output. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, as required. Price, with four figures, as 
illustrated, $10.00 (subject to discount), 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable ; its mechanism will stand a very high rate of 
speed, making It especially adapted to light, fast-running 


Will subtract if run backward. Price, $2.00. 








machines. 


A VEEDER ‘is ready to guide you in developing any machine 
—or machine operator. Every desired type of counter may be 
seen in the new Veeder booklet; wonderfully complete, and free. 


The Veeder Mfg. Co., 18 Sargeant St. 


Hartford, Conn. 
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Science Notes 
Horn Sounded for 1000 Years.—Ripon, 


Nngland, keeps up a custom 1000 years old. 
Every night a “wakeman,” attired in official 


mayor’s house 


appears before the 
“horn 


solemn notes on the 


costume, 
and blows three 
| of Ripon.” 

An Observation on 
Some Swiss scientists having proposed to 
|build an observatory on the top of the 
| Jungfrau. The Swiss Meteorological Bureau 
lhas carefully studied the proposal and de- 
cided that, should the observatory be created, 
|it ought to be placed on the Sphinx rock. 

| Sleep by the Compass.—A European | 
doctor, who recently died at the age of 109, 
attributes his longevity to his method of 
| sleeping. He says: “When you go to bed 
always take a compass with you and with 
the aid of the compass place your bed in 
such a position that your head points di- 
rectly north and your feet due south. Sleep 
soundly in a horizontal position and you 
will live long.” 

The Noise Evil in Germany.—Pater- 
nalism is earried to extremes in Germany. 
A hotel proprietor was recently restrained 
from chopping meat bones before 8 A. M., 
on account of nervous frequenters of the 
resort. A bowling alley may not be con- 
ducted after 10 P. M., or a cabaret 
P. M. The eurious thing is that in 
many, whether the 
the noise moves into the 
not makes no difference. 
taking residence next to a sawmill would 
give abundant cause for action. What we 
need in this country is a “Oberverwaltimgs- 
gericht” of the Prussian brand. 

The Walnut and the Squirrel.—Squir- 
rels are responsible for the appearance of 
nut-bearing trees in unexpected places; they 
are forgetful little elves, and many of the 
earefully hidden nuts they have cached for 
the winter are overlooked, germinate, and be- 
come trees. Walnuts, because of their large 
kernels, are éspecial favorites with the 
squirrels; these trees are troubled by few 
pests, furnish fine shade, and are commer- 
cially valuable; the timber makes excellent 
airplane propellers and gun stocks. The war 
thinned our resources in black walnut down 
to 820,000,000 feet, and half of this is inac 
cessible for commerce 

Another German 
has another memory 


the Jungfrau.— 








disturbed zone or 
The very fact of 


Prodigy.—Germany 
prodigy in a 21-year 
old girl, who has mastered the art of brain 
control over muscle most completely. She 
German writes an English 
with her and a French | 


song, 


right hand, 


sings a 
sentence 


sentence with her left hand at the same 
time. Also writes a sentence in one lan 
guage backwards, and another in a different 
language in the regular way. She ean eal 
eulate with one hand and write dictation 
backwards with the other. She can also be- 


gin a sentence at both ends and complete it 
in the middle, using both hands. She does 
several other things which really seem be 


vond the limit of credulity. 


The Conquest of Kilimanjaro.—Kili- 
manjaro, Africa’s two-headed giant, has 
again been climbed, this time by two English- 
men, Gillman and Nason. Mount Kibo, the 
higher of the two heads by some 2000 feet, 
was selected for the adventure. The slopes, 
covered by loose shingle, afforded 
slippery foothold; above this zone, progress 
could only be made by chopping steps in the 
ice. Persevering with superhuman efforts, 
the rim of the ice-filled crater was finally 
reached; here were found, in a good state 
of preservation, the cards of German climb- 
ers who had forestalled the Englishmen. At 
about 19,500 feet the pulse was 120 to 130, 
and breathing was 35 to the minute. Boil- 
ing-point observations were also made, and 
many photographs were taken. 


Research in South America.—The Field 
Museum of Natural History is equipping six 
expeditions. Two will gather geological 
specimens from Brazil to Patagonia, while 
two others will study plant and animal life 
in Peru. Archaeological investigations will 
be pursued in Colombia and the Isthmus of 
Panama, and another party takes up the 
ethnology of the Malay Peninsula. The gems 
and minerals of Brazil and the silver, copper, 
nitrate and vanadium deposits of Peru and 
Solivia will be carefully explored. Specimens 
of pre-historic vertebrate life will be sought 
in the Santa Cruz beds, and the great ground 
sloth and the pampas horse may be repre- 
sented in the finds. The archaeological ex- 
pedition aims at solving some of the mys- 
terious interrelations of ancient civilizations 
and may provide a connecting link between 


| the Maya and the Inca. | 


after 11} 
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person discommoded by | 
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The Only 


Ofetrelelleetatey: 


Wood & Metal 


Portable 
| Band Saw 


| 






For Tool Rooms, 
Experimental 
Work, Pattern 

, Woodwork- 
ers, Metal Work- 
ers, Trade Schools. 
ete. Write for 
complete informa- 
tion. Dept. B. 





Racine, Wis. 


Racine Tool & Machine Co. 








TRIPLEX 
Combination Bench Lathe, 
Milling and Drilling Machine 

The IDEAL Machine for Experimental Work 





Send for Circulars 
TRIPLEX MACHINE TOOL CORP. 
18 East 41st Street, New York City 


Al) TRIPLES sfromeste are manufactured by 
B S CcO., Wal Itham, Mass 











It’s Easy to Build Things 
with a 
JUNIOR 
BENCH 
SAW 


Des vur ripping, mi- 
, Krooving, rab- 





y 
ane accuracy. Top 1.” x 18° 


Saws 1 2° stock. Driven by 1 /4 hp. 1/3 hp. motor. Portable 
Run from any light socket. All metal cc enstractie: om. Extremely accurate 


Descriptive circular tells many things of interest to 

workers in wood and soft metals. $28 75 
Junior Bench Saw only, yy - suides and one 6” saw blade, = 
Price com plete with 1/4 hp. Ball Bearing motor as shown, $60.00. 


W.&J. BOICE Dept.S.A.1 114 23rd Street, Toledo, Ohio 


LATHES 


9 to 18-inch Swing 
List price $150 and up ac- 
cording to size. When 
ready to buy send for 
Lathe Catalog and prices, 


W.F.& John Barnes Co. 


1999 Ruby Si.,' ROCKFORD, ILL, 
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THE SCHWERDTLE 
BRIDGEPOR1 


The MONARCH Jr. 
Engine 
Lathe 

$225 


9-inch 
swing 











Inventors and mechanics—here is a compact, 
trouble-proof lathe—instantly ready to help you 
turn out small parts with an accuracy of 1/1000 
ofaninch. Can be installed on your work-bench. 
Has semi-quick change gear and automatic safety 
devices. Built with bed lengths to 5 feet: also 
with 11 inches swing at slightly higher price. 
Write at once for your FREE copy of the MON 
ARCH Lathe catalog. MONAKCH Lathes are 
built up to 30 inches swing. 


THE MONARCH MACHINE TOOL Co. 
430 Oak Street Sidney, Ohio 
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The 
Future of 
RADIO 


The fun and entertainment you and your 
friends get from Radio need never be marred 
by failure of your apparatus to do its part— 
if it’s SIGNAL equipment. 


SIGNAL offers you Radio parts and Radio sets that 
are right and dependable—because every SIGNAL 
item is made in a factory that has grown up with 
“wireless.” 





Don’t let ineffi- 
cient equipment 
lessen your in- 
terest in Radio 
Insist on SIG- 
NAL parts and 
SIGNAL sets. 
They are for 
sale by dealers 
everywhere. 


SIGNAL- 
Hulbert 
Battery 
Charger 





Charge 2 batteries in your home at the 
same time for 5c—from any 110 volt A.C. 
lighting socket. Send for our Booklet and 
Special Bulletins—use coupon below if 
you wish. 


SI ALS 


Factory and General Offices : 
1921 Broadway Menominee, Mich. 


Qteste Coupon for Guide to Radio Satisfaction 
Chicago —— | 
Cleveland 

assests Signal Electric Mfg. Co., 

Pittsburgh I 1921 Broadway, 

San Franc isco I Menominee, Mich. 

Toronto Please send, without obligation, 


You'll findour @ your interesting book about SIGNAL 
local address in I parts and sets, to the name and ad- 
your Telephone ; r P) 

dress written on the margin of this 
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Lafayette Blvd. at First St. 


Close to Detroit’s busiest corner 

Winning for Detroit Fame 
for Hospitality 

In the front rank of Detroit's fine 


the Fort Shelby, with its 400 cheery } 
offers you uncommon advantages in location, 


hotels 
rooms, 


environment, equipment and service. Fort 
Shelby’s hospitality wins the praise and 
preference of business men, tourists, and 


family parties. 

OUR SERVIDOR SERVICE relieves you from 
annoyance: protects your privacy and purse; 
contributes to your comfort and ease. 


Running ice water in every room. Day and 
night valet. Foods of highest excellence 
served at moderate prices in our Restaurant 
and Coffee Shop. Convenient to both rail and 
water transportation terminals. Michigan 
Central Depot cars stop close by. 


Rates per day, $2.00 and up. 
Double, $3.50 and up. 


Seru K. Frymire 


E. H. Lercuen, Jr. 
Manager. 


Secretary-Treasurer. 




















SCIENTIFIC AMERICAN 


| Our Psychic Investigation 
(Continued from page 7) 

| we specify that a psychic photograph, to 

| qualify for our award, must in the opinion 

of the judges represent distinctly the human 

form or face—with permissible attachments 


| ened as the wings of Doyle’s fairies. The 
| decision of the judges as to whether this} 
j Poqetvoment has been met must be final. 
Instrumental Control 
So much for psychic photographs. In the 
} general class, we indicated in our prelim- 





announcement of December that phe- 


| inary 
We shal! 


nomena to qualify must be visible. 
go further than this in some directions, not 
so far in others. We have satisfied our- 
selves that for practically all the psychic 
phenomena now in vogue there exist or may 
be devised instrumental tests. If the graph 
says that the table was off the floor; if the 
microphone says that sounds occurred, and 
tells us where; if the galvanometer records 
the presence of something where the “spirit” 
was seen—then we know that something has 


happened, and that the phenomena were not 
mere hallucinations. If at the same time the 
medium is shown instrumentally to have 
been where the phenomena were not, the 
question of his active interference is largely 
settled. The psychie investigator should 





never rely upon the evidence of eye and ear 
and touch. No matter how keen an ob- 
server one may be, the conditions of a seance 
are never those for ideal observation; and if 


they were, it is an uphill fight making all 
the rest of the world believe that one really | 
saw what one says one saw. “Collective | 
hypnotism” may be, as Dr. Carrington con- 
|fesses he more than half believes, a mere | 


phrase ; 
for the lay critie who does not find it con- 
venient to accept the results of psychic re- 
search. 

A second feature of instrumental 
that impresses us is its adequacy 
at one stroke all the problems of the seance 
room. We know that there are, among 
| psychic phenomena, numerous effects that 
|are wholly mental and others (admitting 
|for the moment their existence) that 
physical. We know that the dividing line 
is hard to draw. Why not let the instru- 
ment decide? If an instrument exists or can | 
be devised that will record the occurrence of 
ithe thing that is allege to oecur, that thing 
is a physical phenomenon—of psychic ori- | 
gin or not as subsequent investigation may | 
determine. If the instrumental check has | 
to go by default, the phenomenon is not | 
within the seope of an investigation of this} 
character. 

Again, the question of objectivity. We 
know approximately what we mean by this; | 
yet a rock-ribbed definition is just about as | 
possible as a rock-ribbed definition of the 
scientist's simplest term, of which the pres- 
ent writer has already had something to say, 
both in these columns and in the book grow- 
ing out of the Einstein contest. Sut if we} 
agree that susceptibility to an instrumental | 
test is the criterion for objectivity—there 
you are! 

Accordingly the general-class award will 
be made to the first medium who produces a 
phenomenon, as already defined, of 
that a permanent instrumental 
made of its occurrence. This 
includes raps. We can prove that they oc- | 
curred, we can prove where they occurred, 
we can prove where the medium was when 
they oceurred—and that’s plenty. It in- 
cludes practically everything of a telekinetie 
nature—the exertion of physical force with- 
out contact. We will find a way to make it 
inelude the production of “ectoplasm.” The 
lonly thing which we should like 
land of which we are not sure is the “ 
lights.” Apparently these 
eandle-power to be photographed during 
their brief period. Dr. Comstock has hopes 
of finding a way to record them: if he fails, 
they will have to be excluded from the phe- 
nomena for which the general award will be 
directly made. They will, of course, be in- 
vestigated as they occur alone or with other 
phenomena. If they and other manifesta- 
tions which seem of physical nature have to 
be ruled out, 
that this is only because we do not find 
them susceptible of proof in the style and 
to the degree which we have set ourselves. 


control 
to settle 














psychic 
such sort 


record ean be 





subject of psychism. Indeed, 
mental phenomena seem to be 
significance and, for the present, in a more 
satisfactory state of proof, than any of the 
physical ones. We do not know to what 
extent we shall carry our psychic program 
(Continued on page 67) 


the 





~ 
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yet it affords a delightful mouthful | 


to inelude | 
psychic | 
are of insufficient | 


our mediums will understand | 


The physical phenomena do not exhaust | 
certain | 
of greater | 


| 
| 
| 





For Safety, carry a 
Basline Autowline 
in your car and 
secure your spare 
tires with Power- 
steel Autowlock. 
Both are made of 
Yellow Strand. 











Tough Rope for Tough Jobs 


The tougher the job, the better the 
opportunity for Yellow Strand Wire 
Rope to show its unfailing strength 
and certain economy. 


Developed nearly twenty years ago espe- 
cially for heavy duty, it has been doing 
heavy duty ever since—on the largest 
dredging and construction jobs, in the deep- 
est mines, among the tall timbers, where 
heaviest logs are handled. 


With one strand ‘painted yellow, this splen- 
did rope is as distinguished in appearance 
asitisin performance. See that your rope 
has a yellow strand. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 


Branches: New York and Seattle Factories: St. Louis and Seattle 


Yellow Strand 


WIRE ROPE 
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Requires no charging. 
anteed for two years. 
without deterioration. 
22%4, 50 and 100 volts: 
and illustrations. 





The “Copper Giant” “B” Battery || 
for Loud-Speakers 


| 

Each renewal is guar- || 
Can stand idle for months | | 
Ideal for home } 
with taps. 


J. A. RITTER, Lansdowne, Pa. 


helpful suggestions as to 






radio. [-} 1s right instrument or parts, if you wish 
Write for prices mor to build your own outfit. Sold by 
Fe dealers 2 ital others Grerye nh where, 
——— 
— Dept, S.A. ineinnati 








FREE CATALOG ~ 


CROSLEY RADIO 


APPARATUS 
BETTER—COSTS LESS 


If interested in Radio, write for free 
} copy of a Crosley Catalog. In it are 
Selection of 


















KELLOGG RADIO EQUIPMENT FOR BETTER RESULTS 





The Kellogg Variable Condenser 





No 605. 43 plate with Bolste Vernier. 


Knob and 4 in. Dial. E: 


“It is in a class by itself.” 


No. 601. 11 plate with 5 plate Vernier. Knob and 
4in. Dial. Each 

No. 602. 11 plate without Vernier. Less Knob 
~~) } aaa 

No. 603, 23 plate with 5 plate Vernier. Knob and 
4 in. Dial. Each 


Dial. Each 
No. 606, 43 plate without Vernier. 
Less Knob and Dial. Each 


is of the decremeter type and is unusually 
well built throughout. A customer writes 


$6.75 


4,50 


No. 604. 23 plate without Vernier. Less Knob and 5.50 


6.50 


Kellogg radio head sets, variometers, plugs, jacks, condensers, tube sockets, rheostats, 
coils, variocouplers, microphones, dials, etc., are the best money can buy. Use is the Test. 





KELLOGG SWITCHBOARD & SUPPLY COMPANY - Chicago, illinois 
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Fees Prod- 
l| ucts include: 


Actinometers 

| Altimeters 
Barometers 
Compasses 
Household io 

Thermometers 
Hydrometers 
Hygrometers 
Laboratory 

Glassware 
Oil Test 

Instruments 
Pressure Gauges 
Pyrometers 
Thermographs 
Time Controls 
Vacuum Gauges 





COS 


TEMPERATURE INSTRUMENTS 


INDICATING = RECORDING = CONTROLLING 





are recognized the world over by 
operators, engineers, and industrial 
executives as the standard by which 
all temperature instruments are 
judged. They have won this recog- 
nition by giving accuracy as well as 
durability under all conditions. 

No matter what your product, if 
temperature enters into its manu- 
facture, a 7ycos Temperature Instru- 
ment will get better results because 
they are accurate. 


Mention your specific industry and we will 
send you a catalog that can be used as a 
reference book. 


Raylor Instrument Companies 
ROCHESTER N.Y. 
Tneres a Ty cos or Taylor Pmperature (nstrument for &v ery Purpose 
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WELLER EQUIPMENT 


FOR THE HANDLING 
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Increases the Output 
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New York Boston 


Most Every Plant Needs Weller Equipment 


Our many years of experience in the making of mechanical 
equipment places us in a position to give you the best possible advice 
in regards to the installation of the proper equipment with a view to 
increasing your production and reducing your operating expense. 


This Advice is Free — Write Us 


WELLER MFG. CO. 


1820-1856 N. Kostner Avenue 


Baltimore 


Sales Offices: 


Pittsburgh San Francisco 


| Our Line Includes 


Apron Conveyors 
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Conveyors 
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ens 


iandling 
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Weller Made Spiral Conveyor Gives the Service 
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Miscellaneous Notes 


being made to obtain salt from the 


of Haifa, in Palestine. 

ment on the highest point of the cliffs, be- 
tween Cape Grisnez and Sangatte, in mem- 
ory of the airman Latham and the first 
attempts to cross the Channel by airplane, 
was unveiled on August 13. 

Motor Trucks on Farms.—More motor 
trucks are used on the farms in the West 
North-Central States than in any other sec- 
tion of the country, according to figures of 


the United States Bureau of the Census. 
Minnesota, the Dakotas, Iowa, Missouri, 
Kansas and Nebraska alone have 33,000 


trucks on farms. 


Rome After the Speedsters.—In Rome 


the narrow streets and steep hills render 
motoring rather precarious at best and there 
is no room for the speed maniac. An auto- 


matie regulator which will limit the speed 
within the city proper is being seriously con- 
This invention depends on a type 
of governor and is the result of the inven- 
tive labors of Messrs. Fragano and Villa. 


sidered. 


An Inventor of a Famous Toy Dies.— 
Friiulein Gretel Steiff, who brought joy to 
so many million nurseries, is worthy of men- 
tion in these or any other columns. The 
invention by her of the “Teddy Bear Doll” 
will go down into history with Rose O’Neill’s 


“Kewpies,” the “Kiddie Car” and a few 
other little things which make life happy 
for children. The inventors’ toll on such 


devices is enormous. 


Made a Colossal Fortune in Scrap 
Iron.—A Frenchman has just appeared 
before a Paris court charged with conceal- 
ing $180,000 war profits to escape taxation. 


When war broke out he kept a small cafe 
at Saint Denis, his wife attending to the 
inn while he peddled with a push-eart. He 
bought old scrap iron and made so much 


money that he paid $5, £00,000 for the war 
stock of the American camp at Romorantine. 

A Plague of Grasshoppers. — France 
has had a grasshopper pest of unparalleled 
| severity. They not only destroyed 
but, according to cable dispatches, 
they have interfered with train service as 
well. The appeared in such 
bers that they -blocked train service between 
Niort and Fontenay-LeComte, a distance of 
thirty thickly were they 
massed in this region that it was necessary 
to stop trains frequently to clear the tracks. 
The train crews were supplied with special 
implements for this purpose. 

Children at Work. 
Commerce announces that the 
of children of 10 to 15 years of age, inclu- 
sive, engaged in gainful occupations in the 
United States, as enumerated at the Four- 
teenth Decennial Census, taken as of Janu- 
ary 1, 1920, was 1,060,858, comprising 
714,248 boys and 346,610 girls. The boys 
reported as gainfully oceupied constituted 
11.3 per cent of the total of 6,294,985 boys 
aged 10 to 15 years, inclusive; and the girls 
gainfully occupied represented 
cent of the 6,207,597 girls within 
age limits. 





have 


crops 


insects 


over miles. So 





total number 


reported as 
5.6 per 
the same 
Bogus Antique Ivories.—Many return- 
ing tourists delight in having acquired an- 
tique ivories, packed in leather-covered boxes, 


often bearing the crest of some noble French | 


family. They are, however, the victims of 
a new school of “bone seulptors” which is 
making Paris its center. The “artists” are 
specializing in imitations of carvings ex- 


ecuted between the ninth and sixteenth cen- 
turies. It has been 
boiling in infusions of tobaeco juice and an 
aleoholie infusion of raisin seeds or wash- 
ing in hydrogen peroxide, followed by an 
treatment, it is possible to give the 
finest coloring of age in a short time. 

A Novel Child’s Barber Chair.—An 
innovation combining comfort and distrac- 
tion for the child who is having his hair 
cut is known as the “kiddies’ auto barber 
chair.” This is a perfect miniature auto- 
mobile, having an adjustable steering wheel, 
a lever on the inside which opens the door, 
a brake on the outside which regulates the 
mechanism for lifting or lowering the auto 
chair to the desired height, adjustable foot 
rests to suit the size of the child and com- 
fortable spring upholstered leather seats. 
The cars are made of sheet metal on hard- 
wood frames, and are painted and enameled 
}in different colors. The child may suit his 
faney in picking out any well-known car 
models. 


oven 


Salt from Palestine.—Preparations are 
sea on} 
a large seale at Athlit, about 10 miles south | —_ 


The Department of | 





found that by simply | 


| 


num- | 





The First Channel Flight.—A mene-| 


| 


JANUARY, 1923 


Tremendous 
heat has little 
effect. A fall, 
me the crushing 


Globe Structural 
Strength Safes. 


There is not enough combustible material 
in any fireproof building to harm this safe. 
However any building, not fireproof, will 
collapse when subjected to intense heat for 
an hour. A safe, therefore, loaded heavily 
with records, must withstand a severe fall and 
the tremendous impact of crumbling walle 
and other heavy materials. 


Slobe 
Structural Strength Safes 


Have proven in every fire that they do possess the 
necessary inbuilt Structural Strength. In the recent 
disastrous fire in the Austin Bldg., Chicago, a Struc- 
tural Strength safe fell six floors to the basement 
where it was completely buried by falling walle and 
heavy debris. Dayslater, when workmen dug it out, 
ites contents were found to be safely intact. It is the 
Structural Strength plus the heat resisting qualities 
that enable Globe Safes to stand up under such 
extreme tests. 





Send This Coup 


The Globe-Wernicke Co, Please send without charge your 
a _ catalog, Sates—Structural Strength 
Dept. SA 80, Cincinnati,O. Modeis. 





All sizes. 


Name .... 





Address .....«.. 





ASES SAFES 
Cincinnati 
Agencies or branches in all cities 


Main Office 


















SOUTH BEND LATHES 


Quick Change Gear 


x3 $216.00 

li" x4 273.00 

5 Oe 13° x5 354.00 
ia 4 15" x 6 $31.00 
: Ne ome 16" x8 512 00 
, e 18” x 10 721.00 

21" x 12 1016.00 

24" x 14’ 1353.00 


Seath Bend Lathe Works 
$21 Madison Street 





» book 
‘ostpaid 





Coin or Stamps South Bend, Ind, 











CAMPHO-PHENIOUE 


The g Powerful Antiseptic 

















when used as First Aid 
Send for itt cases Of 
FREE TRIAL ~- Ss Wounds Cuts Burns ete, 
PACKAGE Will Heal Quickly 
Jor your } and a. “< 
First Aid Kit valuable man ” 
\will lose 
little time » 
; from his 
Campo Prenique Co, work where * 
602 ~ 2@v ST. is ser ices 7 
ST. Lous, . Mo. are badly needed. 








FOR YOUR FIRST AID KIT 














Hotel Webster 


(Near Fifth Avenue) 


40 West 45th Street, New York 


A quiet residential location, within 

short walking distance of the principal 

theatres and stores, convenient to all 
lines of transportation. 


Restaurant a la Carte 
JOHN P. TOLSON, Manager 
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Civil Engineering Notes wn 


Contractors Have Lost Many Lanterns | 
by Theft.—An engineer of a gas com- 
pany in California has adopted a novel 
method of minimizing the stealing of lan- 
terns. He takes an ordinary lantern and 
casts a cement block around the base, 10 
inches square and 4 inches thick. An open- 
ing is left so that the resefvoir of oil can 








be filled. The wire handles are also re- The purest treasure mortal times afford 
moved so that the lantern is of very little - — yt yt that goo 
- Me re y y pe ad clay. 
use to any thief. en are but gilde oam or paints clay 
Shakespeare 


New Testing Machine.—The Engineer- 


ing Laboratory at Armstrong College, New- 
castle-on-Tyne, has been equipped with a A Handful 


new testing machine for bending and com- 




























pression. Columns 10 feet in length, and 
g ' | beams 9 feet in span, with a maximum width of A 
“ | 4 17 black degrees \ “y of 4 feet, can be handled in this machine. “ y 
y / 3 copyin ' In previous testing machines the width of < 
I } lila \ Es the member that could be handled was lim- re en la A 
NOWN world wide \ ® ited to a few inches, and the width of 4) , 
| j as the perfect pen- , feet, which can be accommodated in this 
: cil. Gocbtnetent in machine, is one of its special features. The | jHE founder of the House 
1 smooth writing and maximum load of 60 tons is obtained by hy- | of Pearce left his asso- 
e drawing qualities. draulie power, and the measurement is in | ciates and successors the 
y z nme 4 for the satisfac- ony of 25 pounds on a graduated steel prestige of a name which, in years 
§ tion they give. yare ; ¢ 
P ve : tee att - P ‘ of achievement, earned the re- 
° é udy o everse resses.—rrotes- : 
Price Per Dozen sors Moore, Kommers and Jasper, of the | SP€Ct and good- will of all who 
Plain Ends $1.00 : —- f ili h 
Rubb End . 9 3 ” University of Illinois, in a paper on “The became familiar with it. 
mover Ss ¢ « B20 Fatigue of Metals,” state that during a 
— series of tests which are now being made, | On problems pertaining to cost- 
; VENUS EVERPOINTED specimens withstood 100,000,000 reversals of reducing machinery and devices, 
PENCILS are simple in 1 agp ggneny thacg lines soph Ao: ev - it is safe to let a house serve you 
> ; > J tal, anc sre §& ( » addl- . . . . 
4 operation, perfectly bal- bene prmetiner stan ype Pieses: eee ee | which has behind it a progressive 
t anced, light in weight. | tional reversals at somewhat greater stresse¢ s, | 
‘ Many styles and finishes and these metals have withstood a second| record of success in the develop- _ 
$1.00 to $50.00. series of ae reversals of this greater! ment and manufacture of inventions from their original experimental state 
: stress. he remarkable fact was brought : " = , i ir dealine policy— - 
, Gold filled plain . $3.00 out that specimens which had withstood the | = uy guy day standard a house known for its fair sP y 
’ Silverfilled chased $1.75 above stresses were subsequently subjected | PrOUG © that reputation. 


to statie tension tests, in which they showed 
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VENUS higher tensile values than those shown by The following institutions are among those which have for many years valued their 
| THIN LEAD No. 38 the same material before the repeated stress- business relationships with us: 
fi ll thi l < ing. Nikola Tesla Gamewell Fire Alarm Telegraph Co. 
or al thin lead metal Shi Cc I Remington Typewriter Co. American Machine & Foundry Co. 
pencils; smooth, long- Ber ip f "a 4 f hi 1| Interborough Rapid Transit Co. Brands Restaurant ( ‘ontrol C orp. 
wearing,per sraded. project for the construction of a ship canal | Dow, Jones & Co. Individual Drinking Cup Co. 
&»P fectly gr ded across Secotland, between the Clyde and The Motor Meter Co. — he rm Week 
7 degrees: J i| Firth of Forth, has been brought to the| en ee eee Co. Crocible ‘Ghout Co. ies 
2B -B-HB-F-H-2H-4H we | front again in a recent meeting of the Mid- U. S. Bureau of Standards imerican Locomotive Works 
Scotland Ship Canal Association, which took American District Telegraph Co. Remington Arms Co. 
pnd ss hats . 5c. place at the. Royal United Service Institu- | Holmes Electric Protective Co. Nathan Manujacturing Co. 
“+ : F- “CBr 2 : | Inter-City Radio Corp. U. S. War Department 
; tion. Two principal schemes have been pro- American Taximeter Co. U. S. Navy Department 
If your dealer cannot supply posed, one by the direct route; the other, Wright Aeronautical Corp. De La Vergne Machine Works 
you write us which avails itself of existing waters, is! E. Howard Clock Co. Sperry Gyroscope Co. 
I American Lead Pencil Co. } known as the Loch Lomond route. It de- 4 copy of “Turning Losses into Profits”—The Book of Pearce Achievements—will 
f 217 Fifth Avenue,N.Y. veloped at the meeting that the experts are be sent upon request on your business letterhead. Please address Dept. 
: divided as to the relative advantages of the 


and London, Eng. 
two routes, and it was agreed that what is 


needed is a commission which should in- FREDERICK PEARCE CompANY 


on )B\ clude expert engineers, representatives of : “ : 
‘ 7 \ shipping, and of the British Admiralty \ ee stablished 1872 
5 \) Shipping, al 4 ality. Industrial Engineers 
j _ LEAD selection of the best route would be made 8 
\ by this commission, whose word would be 18-20 Rose Street New York 
: B j final. 
wh 4 j ma : ; ’ lee ‘ 
iF . . - Trading for Over a Half Century on Successful Association with 
) » No.2 Impermeable Concrete with Steel Pow- 9) ‘ ry Fig 
ae Leaders of Industry. 


yy der.—As the result of experiments un- 
dertaken by the Queensland Railways in the 
search for an impermeable concrete for lin-, 





















































ing reservoirs, it is stated that the use of 
steel powder not only rendered the mortar G E A R ns i H HF 
Put your Records in|) [or covcrete more impermeable but added to we fh SX > ||| ce Making and Refrigerating 
B the resistance and hardness of the mix. It Sie mact entueatn eatin end ated Machinery 
A is recommended for use in concrete placed Cage pe RT ° . 
in either fresh or sea water because the nr ate bee ee Corliss & Poppet Valve Engines 
4 metal seems to fix the cement and cut down quite. Bulletins sent upon request 
N.Y. EVERYWHERE , : : ~ rite Jatalogue 2 
} bi | the chemical action of the water. The sand eek eal Cenee ye THE VILTER MFG. CO. 
used in the mix should be chosen with the CHICAGO STOCK GEAR WORKS 899 Clinton Street Milwaukee, Wis. 
. — | greatest care. Half as much steel dust, 105 South Jefferson Street Chicago 





| which replaces part of the sand content, is 
used as is cement in any particular mix- 

: . oe et REE 
ture. Care must be exercised in the mixing, “ | 


and the consistency should be, according to 
the bulletin describing the experiments, Fourtecu ast 
“semi-liquid.” e - 

wet Sixtieth Street 


Riveting Pressures.—Tests of the ef- 
fect of riveting made by Professor R. Bau- 
mann (Zeitse hrift des Vereines deutscher In- 
genieure, May 20) indicate that both the ther- 
mal stresses and the stresses caused by high 
riveting pressures have a tendency to open 
up eracks in the plates connected. To ob- 
tain an estimate of the thermal stresses, | 
comparative tests were made with hot-driven | 
vs ie iron rivets and with cold-driven lead rivets, | 
i which showed that the temperature stresses | 
exceed the others. A high riveting pressure | 
HOTEL AJESTIC is likely to produce stresses in the plate ex- | 

eeeding the yield point. The plate reaches 
| NEW YORK temperatures exceeding 500 degrees Centi- 
CENTRAL PARK AT 72nd. ST. WEST grade during riveting, and large tempera- | 
& ture stresses result from this heating. The 


Location a Dream of Beauty, most unfavorable stress conditions occur : 














An Exclusive Residential Hotel 
Affording the Dignity and Ele- 
gance of a Private Residence. 
Opposite the Metropolitan Club 
and Fifth Avenue entrance to | 
Central Park, with easy access to © 
Clubs, Theatres and Shopping ~ 


Centres. 
Cable Address, “EABAB” 


Eager & Babcock, New York City 





* : the faying surfaces, between plates in con- 
a Reality of Convenience. tact, directly adjacent to the rivet hole. The 
stresses are largest in the case of rivets 
close to the edge of the plate. 
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Facing 
a Fallacy Squarely 


OME of us are gun-shy at the word “‘scientific.”” We look on scientists 
as hermits of another world, far removed to their laboratories of beaker 
and test tube and theoretical formula. Scientists are the pioneers of 


progress, to be sure, but we dismiss the idea with little interest or marvel. 


Yet in the same order of things, we travel on their subways and elec- 
trified railroads day after day—we tune in on their radio broadcasting—we 
view their gliders in action—and daily make use of their inventions in a 


thousand and one different ways. 


Akin to this fallacy in the public mind, we sometimes find the impression 
abroad that the “Scientific American” is too technical, too scientific for 


the average layman. 


Too technical? In its pages you can find the fascinating stories of 
Shackleton and Amundsen, the explanation of glider flights, the first serious 
scientific investigation of psychic manifestations, radio development analyzed 
step by step, science versus the modern criminal, the experiments of Stein- 
metz, Edison and Luckiesh, industrial ,conditions, our national problems of 


rivers, docks and forests, etc. 


Too scientific? Men far distant from scientific paths write us their 
commendations—bankers, judges, manufacturers and business men, consuls, 
city officials, ranchers, mine owners, inventors, world travelers—and invari- 
ably their letters emphasize the combined interest and practicability of 


“Scientific American.” 


With such a broad editorial scope, and appealing to such a diversified 
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Mechanical Engineering Notes 


Noiseless Riveters operating on a ro 
tary vibratory system are now offered, o 
bench or pedestal type, which it is claime: 
will rivet the most intricate job in silenc« 
at a speed limited only by the operator’ 
ability to feed the work. 

Double-Ended Shears for metal cuttin; 
are among the time-saving mechanisms o 
the day. When one end is closed the othe 
is open, and vice versa, the secondary cut 
ting heads bearing the same relation to th 
primary ones that the handles of an ordinar, 
scissors bear to the blades. 

The Importance of Cleaning is neve) 
so strongly demonstrated as when, as ha 
more than once happened, production has t 
stop because the cleaning department cannot 
get the product of the machines clean enoug! 


so that it will take the japan, paint, o 


other finishing material. 


The Chain-Drive is familiar to man) 
users of mechanical power on ithe basis of 
its flexibility and positiveness—properties 
which it is difficult to combine in such de 
gree in any other mechanism. Comparatively) 
new, however, is its application to smal! 
motor work. Material savings in power and 
materially longer life are claimed for it in 
this application. 

Building Up Worn or Undersize Parts 
by electrodeposition of iron was developed 
during the war by the British army repair 
shops, and employed with success in auto 
motive machinery, aviation engines, ete., us 
ing the cold sulfate bath and the low-cur 
rent density method. Experiments along the 
same lines have now been undertaken at the 
Westinghouse Kesearch Laboratories in this 
country, and the British results have been 
confirmed and extended. 

A Tap has been put on the market 
which makes tough steel plate work easier. 
Instead of having tapered chasers it is pro 
vided with short straight chasers, that auto 
matically recede as they advance into the 
hole. A eam moving along the correct angle 
controls the chasers and produces the proper 
taper. The result, it is claimed, is clean, 
perfect threads and minimum power con 
sumption. 

Hack-Saw Breakage is analyzed by a 
prominent British engineer, who attributes 
it to the following causes: Faulty blades, 
3.2 per cent; gross carelessness by operator, 
29.4 per cent; wrong blade for job, 17.3 per 
cent; wrong speed on stroke, 21.6 per cent: 
wrong pressure, 28.5 per cent. h the light 
of this showing it would seem that ignorance 
and carelessness on the part of the operator 
is a pretty expensive indulgence for his boss. 

For Handling Coil Stock.—The loading 
and unloading of heavy coils of wire or rod 
stock, never a simple proposition, is ex 
peditiously effected by means of a novel con 
veyor developed by a Wickliffe, Ohio, con 
cern for use with its electric tramrail sys 
tem. The coil conveyor is in the form of a 
steel hook about eight feet long, and will 
earry a ton of rod-stock at a time. In con 
junction with electric hoists it makes the 
loading and unloading of this sort of metal 
cheap and easy. 

Cam-Driven Feed Mechanisms form 
the subject of an interesting discussion by 
A. L. De Leeuw in American Machinist for 
October 19. The author lays down a num 
ber of illuminating general principles which 
are not, perhaps, as clear in the minds of 
designers as they might be. He emphasizes 
the extreme flexibility and the complete re- 
liability of the complicated single cam, or 
series of cams on a single shaft, for carrying 
off the successive operations of a long cycle. 
The article is altogether a suggestive one, 
and one which may profitably be studied by 
every designer or user of complicated ma- 





chinery. 

The Use of Copper and Brass is urged 
on a more extensive basis in recent adver- 
tisements of a research association in this 
field. The list of possible uses given with 
the advice to check it and see whether you 
are getting the full service of th ‘e “ever- 
lasting metals” includes ball races, bearings, 
belt lacing, boiler trimmings, bus bars, con- 
denser tubes, conductors, connecting rod 
brasses, controllers, feed water piping, floats, 
gaskets, gage castings, hand rails, lubri- 


|eators, oilers, oil strainers, packing glands, 


piping for oil circulation systems, pump 
liners, pump rods, shims, soft hammers, stop 
cocks, switches, turbine governor parts, 
valves, valve trim, water gages, whistles, 
wire, and, lest we conclude that the possi- 
bilities have been exhausted, two “etceteras” 
and several extremely general items such 


las “electrical fittings.” 
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Dependable Radio 
Equipment & Supplies 


To obtain the best results in Radio com- 
munication, buy your requirements from 
us. Order by mail. Wholesale and re- 
tail. Catalogue and Price List on request. 


DOUBLEDAY - HILL 
ELECTRIC CO. 


Washington, D. C. Pittsburgh, Pa. 
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Radio Notes 


mined at the 
according to a report in the Engineer. 
reported that the efficiency of the musical 
spark transmission is 47 per cent, and that 
of the Poulsen are system 29 per cent. If, 
however, the Poulsen are is employed with 
no compensating wave, 
45 per cent. At the station 
near Lyons, experiments were made in order 
to establish the of transmission with 
the 
| alternator. 
be much more economical than the former, 
the alternator requiring only about 54 
cent of the energy required by the are. The 
care required by both types of apparatus, 
the accidents in their working, and the} 
sundry expenses have been minutely} 
analyzed, and the results appear to 
the use of the high-frequency alternator, for 
the present, at least. 


International Efforts to Reduce Radio 
Interference.—Countries which are em- 
ploying radio communication in rapidly in- 
creasing degree have been compelled to ar- 
rive at a mutual understanding in order to 
avoid interference and delay in traffic. Five 
different types of waves have been stand- 
ardized which produce various amounts of 
interference at a given distance from the 
transmitting aerial, the decrement serving 
as a criterion. Thus radio telephony is to 
be carried on by waves ranging from 1550 
meters to 1650 meters for fixed stations, 
and 300 meters to 340 meters for mobile 
stations, but the decrement of the 
used must not be greater than 0.005. 





cost 


For 


to ask every nation 


next 


proposed 
the 


it is 
sented at 


repre- 


but also of pro- 
erected in 


not only of stations in use, 
jected stations that may be 
succeeding five years. 

Radio and Wire Telephone.—The oper- 
ation of the ordinary wire telephone is com- 
pared with the operation of the radio tele- 
phone in a recent issue of the General Elec- 





| stages the 


tric Review, by way of explaining in easy 
meaning of radio communication. 


| It is brought out clearly that the two sys- 


|} tems have 


|eceiver by 


| principles 


four primary units in common— 
sort of energy conductor between sta- 
tions, some form of energy capable of being 
modulated to conform with sound waves, a 
transmitter and a receiver. Since the 
of radio equipment discussed utilizes 
marily the vacuum tube, a of the 
article is devoted to a description of the 
and characteristics of this device. | 
The rest of the article shows how the trans- | 
mitter modulates the radio-frequency ear- 
rier wave that it broadcasts, how the re- 
rectification of the otherwise in- 
reproduces the sound 


some 
pri- | 


section 


audible incoming wave 


|} wave and how amplification is accomplished. 
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Massachusetts Avenue and Windsor Street 


lof the 





CAMBRIDGE MASSACHUSETTS 


|} recent New 
| England 


reading, if one 
knowledge 


worth 
a good elementary 


The article is well 
would obtain 
of radio. , 

Radio and Central Stations.—At the 
England convention of the New 
of the National Electric 
Johnson, Jr., of the 


division 
Lamp Association, T. 
General Electric Company, pointed out that 
the use.of separate antennae gives better 
results in radio telephony than the develop- 
ment of utility distribution circuits for re- 
ception of waves by owners of modern sets 
for use with broadcasting station service. 
Broadeasting over central-station mains is 
as yet comparatively undeveloped. Recent 
earrier-current experiments have used fre- 
quencies up to 20,000 eycles, but if these are 
employed on circuits having gaps, secrecy is 
lost at the gaps. Four carrier-current sets 
50-watt size will soon be installed for 
central-station service in New England, ac- 
cording to Mr. Johnson. Carrier-current 
equipment is now available for use on lines 
as long as 85 miles with no intervening tie- 
ins. Each tie-in reduces the range of trans- | 
mission by about 10 miles because of reflec- | 
tion. Apparatus is being developed for 260- | 
mile transmission, using a 250-watt trans- 

mitter. For straight radio telephony in cen- 
tral-station service with a range of 50 miles 
upward the antenna should be from 175 feet 
to 200 feet high and about 200 feet long. It 
should be remembered that reliable service | 
when wire lines are not available demands | 
a very high standard of construction in the | 
radio field. About 200 watts are required 
for 100-mile radio telephony, and with this 
amount of energy radio telegraphy can be 
earried 400 to 500 miles. 


Comparative Efficiencies of Various 
Transmitters have recently been deter-| 
Liffel Tower station in Paris, | 
It is| 


its efficiency rises to| 
at La Doua, | 


Poulsen are and with the high-frequency | 
The latter apparatus appears to| 


per | 


favor | 


waves | 
mutual benefit, continues Hlectrical World, | 


international conference | 
in radio communication to supply particulars 


the | 


type | 


| find 
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Blow by blow ‘till the finish! Tuska 
Quality Radio Apparatus gives you a ring- 
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side seat in your favorite Morris chair. 






Catalog Number Four Tuska Radio is supreme in quality, ap- 
EC Te ene pearance and service. 
Jen Cents Ask for Tuska Radio at your dealers to- 





day. 
The C. D. Tuska Company 


39 Bartholomew Ave. 
Hartford, Connecticut 
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CThe Book that brings Radio 
into the home ~ 


ERE is a wonderful, low- 

priced book which tells all 
that the average man wants to 
know about radio. It is called 
“Radio Enters the Home,” and 
‘it is written by experts. It tells 
how to enjoy popular radio 
broadcasting, and it gives com- 
plete descriptions of apparatus 
and installation instructions. No 
book so richly illustrated, so ac- 
curate, and yet so understand- 
able has thus far been published. 


The book is divided into four 
sections. Over 200 illustrations, 
112 pages, size 8” x 11”. The 
technically uninformed man will 
in sections written espe- 
cially for him the simply pre- 
sented facts that he seeks; in 
other sections are data and dia- 
grams that appeal to the trained 


amateur. 
SEC. ) . ti on 


Home 


ers ' the 





Fill out coupon and send it 
with 35 cents in stamps to 


. RADIO CORPORATION OF AMERICA, 
| Dept. SA, 233 Broadway, 
| New York City. 

For the enclosed thirty-five cents in stamps 
| send me your book “‘Radio Enters the Home,” 
| describing radio and radio sets in language 
l that anyone can understand. 
| 
| 
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Apply FIELDS MANAGER, 
Box 145, Scientific American. 
FOR INVENTORS | 
—— —s - + 
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shape for presentation to purchasers, making | 
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Bldg., Los Angeles, Calif. 3 


WE MAKE working models for inventors and | 
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Avenue, Rochester, New York. 


ATTENTION! You 
odels, dies, manufacturing. 
Rosedale Station, Kansas City. 


PATENTS. if you have | an ” invention which | 
you_wish to patent you can write fully and freely 
to Munn & Co. for advice in regard to the best 
way of obtaining protection. Please send sketches | — 
or a model of your invention and a description of} 
the device, explaining its operation. All communi- 
cations are strictly confidential. Our vast practice, 
extending over a period of seventy years, enables 
us in many cases to advise in regard to patent- | 
ability without expense to the client. Our Hand. | 


models, 
efficiency, 
experience. 

Pacific Mutual 


working 
Courtesy, 
0 years’ 
Co., 504 





us make it. 
Tool Co., 


} 
invent it, let | 
Sheldon | 





Book on Patents is sent free on request. This ex- | 
lains our methods, terms, etc., in regard to| 
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BECOME A LABORATORY EXPERT. Study 
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Physicians and Surgeons College of Microbiology, 
Room 959, 2246 Burling Street, Chicago. 





MATHEMATICS taught by mail. Arithmetic, 
Algebra, Geometry, Mensuration, Trigonometry, 
Logarithms_ and echanics courses. Harding 


School, 76 Brighton, _ Highland Park, Michigan. — 
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Authorized distributors of 30 courses. We buy 
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Educator Service, 1664v, Broadway, New York. 
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ondell, 50 East 42nd St., New Yor 








CORRESPONDENCE SCHOOL courses only 
one-quarter original price. Send for free price 
list 1,000 courses. Used courses bought. Students 
| Exchange, 47A West 42nd St., New York. ' 


etched and full par- 
sent, 295 Fell St., 


beautifully 
Ed. 


with your 
ticulars. 25c¢ stamee. 
San_Franciseo, Calif. 


MANUSCRIPTS WANTED; _§sstories, poems, 
plays, ete. Cash or royalty. ake money spare 
time. Copyrighted. Instruction Book for Writers 
Free. a malt Mes. or write Literary Bureau, 527, 

annibda 0. 


OIL OR COAL? 
teresting bookiet; 
dence oil burners. 
| Miller, author, 37 West. 
Mo. 


name 








“The Burning Question” in- 
— high efficiency _resi- 
y free. Write E. 
PP rird St., Kansas City, 


GENUINE Indian made _ baskets, blankets, best 
on earth, and wampum. Wholesale priced cata- 
logue mailed free. Francis Gilham, Kelseyville, 

ai 


HOMESPU IN Tobacco: 
Ibs., $2 + 20 
25: 10 $2.00: 

Union, Mayfield, Ky. 


WRITE a song poem and send today. I will 
qeumpese the music. Frank Radner, 6048 Prairie 


| Chewing, 5 Ibs., $1.25; 
50; smoking, 5 Ilbs., 
Tbs. » $3.50. Farmers 


ys. 


10 
$1. 





ts 


, Dept. 667, Chicago, IIl. 

DRAWING INSTRUMENTS — Slide Rules, high- 
est auality—lowest prices. Direct from importer. 
Circulars free. Automotive Engineering Co., Castle 
Hall, Indianapolis, Ind. 


MODELS AND MODEL SUPPLIES 


~ MODEL Steam Engines, Boilers, Electric and 
Steam Boats, Yachts, Model Ship’s Fittings and 
Model Makers’ Supplies. Send 20c for new large 
illustrated catalogue and handbook. Bathe Mfg. 
Co., Dept. G., 5214 Woodland Ave., » Philadelphia, 


MOTORCYCLES 


~ USED parts for all motorcycles cheap. We will 
save you money. State wants. Schuck Cycle Co., 
1922 Westlake, Seattle, Wash. 

PHOTOGRAPHIC SUPPLIES 


CAMERA users assured results with a Milner 
Light Gauge. Shows exposure instantly. Com- 
pact and practical. Enclose dollar bill and re- 
ceive one in leather case postpaid. Outside U. S. 
add fifteen cents. Satisfaction guaranteed. G. M. 
Milner, Box I; Fairfax, California. 


iat Sars WANTED 

YOUNG MEN and women to learn Morse and 
Wireless Telegraphy. Railroads and wireless com- 
panies in great n of operators. We teach you 
quickly and procure positions at big salaries. 
Great opportunities for advancement. All ex- 
penses low; can earn part. Write today for free 
catalog. School established 1874. Dodge’s Tele- 
graph Institute, Vail Street, Valparaiso, Indiana. 


AMBITIOUS men to work at home. Entirely 























new business; local or mail order. Previous ex- 
perience unessential ; ordinary man made $15 day. 
Write immediately. Krafft, Box 896-SA, San 
Francisco, Calif. 





SALESMEN that have been or are calling on 
electric or radio trade, see Mr. Rice, 6311 North 
Clarke St., Chicago, Til. 

WORK on models, mechanical or electrical de- 
vices on contract basis; machine work and stamp- 
ing at reasonable pesees. Williams-Purchas Mfg. 
Co., 1 Church St., Richmond Hill, Long Island. _ 


RADIO 


NEST CABINET LOUD SPEAKER; post- 
$3.85 (C. O. 

















aid, D.); moneyback guarantee. 
Jses headset or unit (state which). Catalogue. 
Donnell, Box 70, Ann Arbor, M Mich. 

A VACUUM Tube Hospital. We repair vacuum 
tubes and guarantee them_ to wor Dealers, 
agents wanted. George A. Porell Co., Inc., West 


Somerville, Mass. 
WAR RELICS AND WAR | ‘PHOTOS 
FOR DENS—Relics collected from Burope’s 
battlefields. Completely illustrated catalog and 
sample war photographs 20c. Lieut. Walsh, 2117 
Regent Place, Brooklyn, N. Y. I also buy War 
elics. 
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Electrical Notes 
New Life for Burned-Out Lamps.— in 


a recent issue of Zeitschrift fiir Beleuch- 


tungswesen, there appears a review of the 
many possible methods of renewing the 
broken er burned-out filaments of inean- 


descent lamps. Four main methods for such 
renewals are shown: (1) The glass bulb 
may be made with a joint in the first place: 
(2) the bulb may be opened at the exhaus 
tion tip; (3) same as in (2), but adili- 
tional openings are made near the base of 
the lamp; (4) the bulb is eut open along 
the base and afterward resealed. The fourth 
method is being used to some extent in Eny 
land and Germany, where the present hizh 
cost of new lamps makes the renewing of 
old lamps a commercial success. 

Underground Power Cables Without 
Conduits.—A new type of power cable 
has now been brought out, with metal sheath, 
double layer of flat steel armor and asphalt. 
jute covering, thus offering a means of plic 
ing power circuits underground without con 
duits. The installation of this new cable 
is simple. It is only necessary to dig a nar 
row trench, 18 inches to 24 inches deep, lay 
in the cable and cover up. The lead sheath, 
double steel armor and asphalted jute give 
permanent protection. No separate conduits 
are necessary. ‘The cable eliminates the ex- 
pense of poles, crossarms and _ insulators 
which are necessary in overhead lines, and 
eliminates the high cost of maintenance, to 
say nothing of the unsightliness and obstrue- 
tion of pole lines. 

A New Resistance Material.—A mix- 
ture of quartz and carbon fired at tempera- 


tures between 2000 and 3000 degrees (., 
results in a metal carbide which can be 
formed into rods or tubes. The tempera- 
ture-resistance coefficient of such a rod is 


negative up to 600 degrees C., then becomes 
positive up to 1000 degrees C., and changes 
finally again into negative. The material 
ean be used as a heating resistance up to 
1700 At the ends, where the 
rod clamps into clips, the material is met:l 
lized to insure a good heat-resisting contact. 
Owing to its remarkably low expansion co 
efficient, continues Electrical World, it is 
possible to pour water on a glowing rod 
without its eracking, or the rod ean be 
brought to ineandescence under water. 
These rods are being used in Switzerland 
on a number of air heaters, ranges and com 
mercial ovens. 

The Radio Loud-Speaker in a New 
Role.—An interesting installation has re- 
cently been completed for the Piedmont Hizh 
School, Piedmont, Calif., involving a 
tinct improvement over present methods 0 
inter-class communication. The equipment 
consists of a central or master station and 
twenty-five receiving stations, each equipped 
with a loud-speaking horn. The motor-gen- 
erator and battery are installed in a steel 
eabinet in the basement of the school build- 
ing. The master station is operated like an 
ordinary telephone. Talking into the instru- 
ment in usual tones, the speech is amplified 
in any or all of the twenty-five classrooms 
in sufficient volume to be distinctly audible 
to all the students. Radio entertainments 
ean also be heard over the system if desired. 
It is announced by the manufacturer of the 
equipment that similar installations have 
been developed for hotel, railroad terminal 
and other commercial uses, but this is the 
first application of the loud-speaker to school 
service. 

Heating of Fine Wires.—<According to 
a recent issue of the Hngineer, we learn 
that during a systematic research upon the 
heating of fine wires Professor Imhof of 
Winterthur, noticed a curious phenomenon 
when he used alternating current as a heat 


degrees C. 


dis 


f 


ing agent. Fine wires, stretched between 
clamps, and heated to ineandescence by 


exhibit 
am- 


de- 


alternating current, were found to 
transverse vibrations of a considerable 
plitude. The nature of the vibration 
pends upon the frequency of the current, 
the section and length of the wire, the com- 
position of the wire, and the tension of thie 
wire. Thick wires do not vibrate; wires of 
metals with a high coefficient of thermal 
dilatation vibrate with greater amplitu:le 
than wires of less expansive metals. Tlie 
eause of the effect has been definitely ascer 
tained to be the periodic cooling caused by 
the passage of the current through the zero 
value twice in each cycle. Every time this 
occurs, the radiation and consequent cooling 
of a fine wire are sufficiently rapid to set up 
a contraction. These contractions, repeated 
periodically, build up until they give rise 
to a periodic vibration of considerable am- 
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Oil ~~ Are Used 
In Centers! 

“In Pennsylvania, where both an- 
thracite and bituminous coals are 
mined—oil engines are frequently in- 
stalled.""— Power, Sept. 12, 1922. 

With plenty of coal at hand, you 
would judge that owners of mines and 
others in coal centers would be the last 
ones to install oil engines—but many 
are being installed today. That is a 
real test ! 

Once they get the facts, proving that 
oil engines are cheaper to operate: 
that power interruptions are elimi- 
nated; that over-head is reduced: and 
realize that power generation can be 
confined to one unit—an oil engine in- 
stallation naturally follows. 

24,000 Bessemer installations have given 


us the necessary experience to meet your 
requirements exactly. 


Write for the facts today. 
THE BESSEMER GAS ENGINE CO, 
14 York St., Grove City, Pa. 


BESSEMER 
OIL ENGINES 


ae sie | Yate : 
15 TO 160 Seq) HORSEPOWER 


















; STOP IT 
THE 


7 
TWIN-FIRE WAY 


Complete combustion of volatile 
matter means the elimination of 

smoke, dirt, soot, grime and a hotter, 

cheaper fire. The 7 win-F ire Hand Stoker 

does this. Furthermore, the Twin-Fire 
principle means a flexibility of operation that 
makes it preferred by engineers everywhere. Its 
ability to burn the lower grades of coal makes a 
strong appeal to the plant manager. 


awin-Fire 


.. .WAND STOKER 
/t Burne the Smoke 


Installed under high and low pressure 
boilers ranging from 50 to 1000 H.P 


FREE BOOK 
Tells how it’s done 
Send for it today! 


TWIN-FIRE FURNACE CO. 
38 S. Dearborn St. Chicago 

































LINVESTM@BENT VALUE | 


| 
STEEL SHELVING | 


Tool Stands; Tool 
Cabinets, Pressed 
Steel Bench Legs, 
etc. 
Ask for Catalogue C 
DAVID LUPTON’S SONS CO. 


Clearfield and Weikel Sts. 
Philadelphia 

















MARINE ENGINES 


Our 4 cylinder, 4 cycle, electrically equipped en- 
gine is easily adaptable to 21 to 30 foot runabouts 
or 28 to 32 foot cruisers. 

Our service department will be glad to recom- 
mend a dependable boat builder in your locality. 

Kermath engines in all sizes. 3h. p. to 40h. p. 
4 cycle engines only. $135 to $1550. Catalogue on 
request. Dept. N. 

**A Kermath Marine Motor Always Rans’’ 


Kermath Manufacturing Company 





5880 Commonwealth Ave. Detroit Mich. 





SCIENTIFIC 


Our Psychic Investigation 


(Continued from page 61) 
beyond the minimum requirements of the 
present announcement. If large results are 
obtained, with larger ones in prospect, we 
shall certainly not stop just because we 
have given a hearing to every medium who | 
has been attracted by our offer. In the! 
absence of large results, if the publie in- 
terest and the interest of the small minority 
who possess the mediumistic ability to help us 
remains keen, we shall again be willing to go 
furtier than our immediate present program. 
We ean even picture conditions under which 
we should want to expand the program be- 
fore the present offer has expired. In. any 
such event, we shall look upon the psychic 
phenomena of the mind as affording one of 
the more important of the avenues into 
which our investigation might be extended. 
Among the mental phenomena thus exeluded 
for the present we class all communications 
by voice, writing, or other means which ean- 
not’ be objectively distinguished from the 
same means as normally employed by the 
medium in his own conscious personality. 


In the Seance Room | 

As with the psychic photographers, we 
hold the door open to the widest variation 
in procedure on the part of our general-class 
mediums. A few general principles may be 
laid down, however. The committee will be 
very reluctant to sit in absolute darkness, 
and will not so sit unless assured of ade- 
quate observation by other means than the 





visual. It is within the possibilities that 
the degree of lighting permitted by two sue- 
cessful mediums might settle the issue be- 
tween them. 

It seems that Palladino 
powers of sort, and descended 
to subterfuge only when these failed her. 
The Hyslop report on Ada Besinnet, again, 
brings forward the strong probability that 


probable pos- 


sessed some 


|} some mediums, if not this one, commit fraud 


| apparatus 


| observations. 


| that has 


in secondary personality when they are not 
chargeable with the intent to deceive. We 
shall accordingly divide fraud into two ecate- 


|gories. That carried out with arms, legs, 
ete., and without external aid of external | 


penalty save a 
subsequent 


the aid of 


will carry no 
greater rigor of observation in 
That earried out with 
any object brought into the seance room, 
however, is necessarily premeditated and 
when detected will result in disqualification. 
The medium will, of course, be subjected to 
a competent search, before or after the 
seances, at the pleasure of the committee. 

At the present moment no further specific 
requirements occur to us that can be laid 
down for seances in general. It will be 
understood, however, that the committee will 
confer with every medium, canvass his pro- 
cedure, and lay down the conditions under 
which it feels that it can carry on adequate 
These conditions, as indicated 
above, will be modified to meet the medium’s 
desires so far as is compatible with the com- 
mittee’s ideas as to the necessities of the 
No test or procedure will be applied | 
not been outlined to the medium, 
though the committee will not undertake to | 
inform the medium in all cases whether cer- | 
tain tests are to be attempted at certain | 
seances. In the event of any tests having been 
objected to by the medium on the ground of | 
possible injury to him, however, such test 
will not be made without his consent; but 
the committee will not undertake in all cases 
to refrain from counting a refusal to the 
medium’s partial discredit, if there seems no 
other way of securing the information at 
which the test in question would be aimed. 
Other conventions will perhaps have to be 
laid down from time to time, or ‘specific 
agreements entered into with given mediums, 
covering conflict between what the com- 
mittee wants to do and what the medium 
wants done. The general principle, already 
enunciated, will always apply: That the 
committee will go just as far to meet the 
medium as it ean, save at the cost of inade- 
quate observation. It will always be willing 
to discuss with the medium the aim of any 
particular test, and the possibility of sub- | 
stituting a less obnoxious way of gaining 
the same end. 


Inventor vs. Forger—II 
(Continued from page 9) 

check in the sun, irons it on the glass with | 
his thumb nail, puts it back into the office | 
machine, raises it to the highest amount 
possible, pulls it out and presents it to his 
audience with a flourish. 

“If you don’t think that'll pass your bank 
you’re crazy,” he says. 


seances, 





case, 
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Like Putting a New Battery 
in a Flashlight 


UTTING a Colgate “Refill” Shaving Stick 
into the “Handy Grip” is very simple, and 
done in a few seconds. 

In hot water or cold, in soft water or hard, 
Colgate’s makes a moist, copious lather which 
softens each hair at the base, where the razor’s 
work is done. 


Send us 10c for the “Handy Grip” and a trial- 
size shaving stick. Then buy “Refills” anywhere 
as you need them, for the price of the soap 
alone. Three months’ better shaving in each 
“Refill” for less than the price of a day's cigars. 


COLGATE & CO. Dept.40 199 Fulton St., New York 














~ thal eyes may see better and farther - 








See all the race through 


BAUSCH & LOMB 
STEREO-PRISM BINOCULARS 


AWAY off on the other side of 

the lake there is a struggle 
for the lead—perhaps the decid- 
ing sprint of the race. Don’t 
miss it—get all the exciting de- 
tails by bringing the contestants 


close to your eyes through 
Bausch & Lomb Stereo-Prism 
Binoculars. 


Clear, sharp images, six, eight, or 
ten times nearer—what a world 
of interest is opened up to out- 
door people and travelers! 


The experience and skill ac- 
quired in seventy years of lens- 
making assure the optical per- 
fection of these Bausch & Lomb 
Stereo-Prism Binoculars. 


Write for new Binocular Booklet 


BAUSCH & LOMB OPTICAL CO, 
601 St. Paul Street, Rochester, N. Y. 
















New York Washington Chicago 


San Francisco London 


Leading American makers of Telescopes, Photo- 
graphic Lenses, Stereo-Prism Binoculars, Projec- 
tion Apparatus (Balopticons), Microscopes, 
Magnifers, utomobile Lenses and other 
High-Grade Optical Products. 
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STEEL 


By Charles R. Walker 


“We came out into the pit, which had so many bright centres 
of molten steel that it was lighter than outdoors. I watched 
Pete’s back chiefly, and my own feet. We kept stopping between 
little chunks of dark slag, that made your feet hot, and close to 
a bucket ten feet high, that gave forth smoke. Wheelbarrows 
we met; with and without men, and metal boxes, as large as 
wagons, dropped about a dirt floor. We avoided a hole with a 
fire at the centre.” 


DOES SUCH A 
YOU SEE 


PICTURE EVER FLASH INTO YOUR MIND AS 
THE GIRDERS OF A NEW SKYSCRAPER 
SWINGING INTO PLACE? 

“T looked at the men again. Most of them were hurrying; 
their faces carried yesterday’s fatigue and last year’s. Now and 
then I saw-a man who looked as if he could work the turn, and 
then box a little in the evening for exercise. There were a few 
men like that. The rest made me think strongly of a man hold- 
ing himself from falling over a cliff, with fingers that paralyzed 
slowly.” 


DOES THE CLICK OF THE RAILS BENEATH YOU EVER 


BRING A THOUGHT OF THESE? 
If you enjoy a story of men and of action, read STEEL! 


Charles Rumford Walker, is a Yale man, who, on 


The author, 
went to work as a laborer in 


his return from service overseas, 
the great steel mills. 

STEEL is neither a defense of Capital, nor a plea for Labor. || 
It is a straight-from-the-shoulder story of a man’s life in the 
mills from day to day. It makes interesting reading—from a 
good many points of view! 





$1.75 at all booksellers, or 


THE ATLANTIC MONTHLY PRESS 


8 Arlington Street Boston 17, Mass. 











Experimental and Model Work 





UNISOL 


(Reg. U. S. Pat. Off.) 
Daily blowing down, and the proper use of UNISOL, 
gradually removes boil ler scale, prevents scale forma- 
tion, stops and prevents corrosion and pitting, and 
| removes grease from steam boilers 


Fine Instruments and Fine Machinery, 


nventions Developed. 
Spectal Teols, Pies, Gear Cutting, Ete. 


HENRY ZUHR, 489-93 Broome St,, New York on! 


FS (OPES 





Pamphlet on request Money back guarantee. 


UNISOL MFG. CO., Jersey City, N. J. 


SCRIBNER’S MAGAZINE 
ie —— BETWEEN by INVESTMENT SERVICE BU RE AU 


cr aces BETWEEN TEETH where Wf cou a6 & 


wad MOGEY 
PLAINFIELD. N.J 





investor you owe it yourse rea 


Non-metaic — Safe — Avoid twoothpxks — * ‘i referred Stock 
This infor 


Price only SOc complete Lasts a bieume New 4 
ERE E. scat teana tha tastes 


SCRIBNER'S MAGAZINE 





mativ 


; Service B 


klet without 
1reau | 


594 Fifth Avenue. New York 
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An Added Treasure To Any Library 
The Bound Volumes of Scientific American 


a limited number of bound volume No. 
American— January to 


If you haven't seen the 
JNIT 
you're missing something Big. 
Ship Owners Radio Service, Inc. 
80 Washington St., New York 


Now for sale 
126 of the new monthly Scientific 
June 1922 inclusive 

Bring your library up-to-date with this beautiful and use- 
ful bound record of six months of Scientific American issues. 

| Only $4.25 prepaid to any domestic address 
SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway | New York City 























That he who uses valves may know 


We stamp the Jenkins “Diamond” and Signa- 
ture on every valve we make 
as an evidence of our pride in workmanship, | 
as a protection to the buyer against substi- | 
tution, 
as an assurance to the buyer that he is getting | 
genuine Jenkins Valves and genuine Jen- 
kins Service. 
If these things are worth while 
mond and Signature! 
At supply houses everywhere 


JENKINS BROS. 


Boston Philadelphia 





look for the Dia- 


Chicago 
London 
a Canada 


New York 
Montreal 


Factories: Bridgeport, Conn., Elizabeth, N. J 














| formed inventors with plans to make checks 


|eome in 


problem. 
} sent me 


| alteration has turned largely to raising and 


|than make any foolish experiments with his 


| raising. 
| sibility 


| alteration of the payee line, i. e., 


AMERICAN 


onlookers, gluing their eyes to 
well made job of raising, must 
He sells one of his 


And his 
a tolerably 
agree that he’s right. 


latest improved machines and goes on his 
way rejoicing. Half a year later another 
salesman comes along and cuts up didoes 


with the latest improved. 

Unquestionably these demonstrations have 
an evil influence on weak types of men, such 
are often found in clerical forces. Sug- 
gestion is the mother of all action, good or 
evil. It works ruin in the minds of these 
unhappy fellows. I believe the better grade 
protector companies now discourage such 
feats on the part of their selling agents. 

I have, however, not set out to make a 
against the mechanical check protector. 
The most reliable manufacturers now state | 
the situation with sufficient clarity when 
they candidly announce, as they do in their 
circulars, that mechanical devices are not 
infallible and that, to cover unusual cases, 
check insurance is advisable. Some manu- 
facturers now sell you an anti-forgery and 
anti-raising policy with their machines. 

Here the reader must be asked to realize 


as 


case 


that the forces of honesty and law are 
brought to three defeats at once. Banks 
still use safety paper for their checks, the 


most elaborate and delicate kinds, in many 
Banks and business houses still use 


cases. 
patent inks and no expert would advise 
against them. In addition they all employ 


the better kinds of check machines. If, now, 
it is admitted that one must insure himself 
to be really protected, this is an acknowl-| 
edgment of the defeat of the paper, the ink 
and the machine. 

The effect of 
whenever I have 
has been to flood me 


such statements as _ these, 
written them in the past, 
with letters from malin- | 


from the raiser. Most of the ideas that} 
are ridiculous. On the other hand, 
I have seen excellent suggestions that look, 
their face, like partial solutions of the 
But everything that has ever been 
or rumored to me falls down before 
impassable barrier. 
want to the use of the 
as far as possible. That is 
Necessarily they must frown 


safe 
on 


one apparently 
The banks 
check extended 
their business. 
any plan which may tend to make the 


see 





upon 
drawing or issuing or cashing of checks 
either intricate or difficult or subject to} 
|}many blunders. A check must be a thing | 
that an unintelligent person, a woman with 
no business experience, a man who can 
barely write or an unlettered foreigner may 


draw reasonably well. Originally a check 
was nothing but a slip of paper on which 
a depositor wrote to his banker: 

“Dear Sir: Please to pay to John Jones} 
the sum of ten (10) dollars, and charge to 
my account.’ 

Something quite as simple is the ideal out 
the modern bank check is hardly more than 
this. It has simplified the operation by 
printing in advance everything but the} 
amount, date and signature. The problem 
is, of course, to devise something that will 
balk the crook and at the same time not 
complicate matters. It might be easy enough 
to get up a check so involved that raising 
it would be next to impossible, but drawing 
it would be complicated to the same extent 
the convenience of which the banks 
prate so much would disappear from the 
check system. The shoe pinches just here. 

Meantime the bankers are not making} 
much of a stir. Since the fashion in check 


and 


bulk of the loss has fallen upon the de- 
inancier naturally feels that he 
his share of the stealage 


the 
positors the fi 
ean better stand 


checks. No doubt he is right. 

While I ‘have said that forgery went out 
of existence or retired into the background 
it has come back to the fore 





some time ago, 
again. ‘Today nearly all big check raisings 
are accomplished by acts of forgery. The! 


difference is that the payer’s signature is no 
longer forged. Instead, the modern check 
man steals his checks from the mail, raises 
them to a high figure and then forges upon 
their backs the endorsement of the payee. 
In this manner he gets the money. So the 
operation is really a mixture of forgery and 

The banks are not without respon- 
in such cases and the losses are not 
necessarily those of the makers only. 

On the other hand, one of the recent de-! 
velopments in check manipulation is called 
the name 
of the person to whom the money is to be 
|paid. A great deal of this has been done 
by office men who found themselves unable 
| to change the amount line, to which all the 

(Continued on page 70) 
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BURGESS 


RADIO BATTERIES 


—designed by wireless specialists 
Burgess radio batteries are de- 
signed, made and sold by radio 
engineers. Burgess didn’t rush 
into the field with merely a col- 
lection of flashlight cells. Bur- 
gess experimented and perfected 
the most efficient “B” battery long 
before the present popularity of 
radio began. 

Leading manufacturers specify _ 
progressive jobbers handle B 
gess radio batteries. 


BURGESS BATTERY COMPANY 
an — —— 
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“ASK ANY RADIO ENGINEER” 
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CONDENSERS 


3500-ohm Headset $8.00 
2200-ohm Headset 6.00 
43 Plate Condenser 3.00 
23 Plate Condenser 2.50 
Manufactured by 


The Carlisle & Finch Co. 


233 E. Clifton Ave., Cincinnati, O. 











RADIO Battery for a 
Nickel. Price $18.50. 
Send for FREE Bulletin 
The Automatic Electrical Devices Co 
130 West Third St. Cincinnati, (). 
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Sky-scapes are as worth while to see as land 
scapes, and can be viewed without paying 
railroad fare. Get a Guide! 


RADIUM+*STAR* MAP 


Four feet long, costs $8.50; Shines at Night! 
Sample constellation free. 


D. W. SUNDELL, 643 Ontario St., Oak Park, I. (2010) -* 
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JEWELRY WORK 
LEARN WATCHWORK JEWELRY, WORK 


A Gne trade commanding a good salary and your 
services always in demand or you can 
start in business for yourself. At 

BRADLEY INSTITUTE 


The greatest school for 
a¢- 





ice Dept. x 
iley Po Iyteehnic Inst., Peorts, 
l., for our latest catalogue. 




















HERES MORE 
MONEY ror YOU 


150 Home-Stuady Books 
Bech of these cure | pay raising. self-hel 1 is 
of instruction T cover 
Biect Seeriete Automobile, Machine Shop Caspontry. 
inting, Engipecring Rallresdia ang twenty 
other trades. Full catalogue F REE. A posteard 
. Drake & (o., Publishers 
1065 Michigan Avenue, © oe 


ULTRA-LENS MICROSCOPES 


at low cost. 
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At your dealers 


THE SPECIALTY MFG. co., 


reve 


hy 


ow by mail direct 


MILTON, PA 


Things t< xe CON line osin school 


free of hana 


whee: they are 
NER’S MAGAZINE 


New York City 


4 
| 
a 





JAN 


—— 





JANUARY, 1923 SCIENTIFIC AMERICAN 69 





Radio for Everybody 


Confessions of a Confidence Man 
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Gan pee La Fetal 


By EDWARD H. SMITH 
A Handbook for Suckers 


These “Con” stories show how kid-glove 
criminals operate to fool the best of men. 
Bona-fide confessions of an ex-confidence 
man, chronicled by one who has had life- 
long contact with arch-criminals of fraud and 
trickery. From this type of crime no man is 


Gat immune, and this is the main point made by 





the present confessor. 








prove of absorbing interest. 


Price $2.00 net. By mail $2.10 


Behind the Motion- Picture Screen 
By AUSTIN C. LESCARBOURA 


Managing Editor, Scientific American 
































By AUSTIN C. LESCARBOURA 


Managing Editor, Scientific American 


Now in fourth edition. Here is the book 
which the public has been waiting for. In 
plain, straightforward description and dia- 
gram, this radio book blankets the whole 
subject—from antennae to amplification— 
what to buy, how to hook up, how to oper- 
ate, how to listen in; broadcasting stations 
and how they operate; how to construct 


\| weeerseeee] Or: has met the wil fid 

S ——— | a, ae mage pace: og / ro sa simple sets for radio receiving, etc. “Radio 
- more likely to be gulled than the obscure for Everybody’ has 352 pages, 176 illus- 

simpleton. This personal expose of the confidence game will trations and diagrams; bound in durable 


cloth for constant use as handbook and guide. 
Price $1.50. By mail $1.60 





The Cinema Handbook 
By AUSTIN C. LESCARBOURA 


Managing Editor, Scientific American 


Here is the wonder book of - age we mide _— 
pictures o non- trical 
ed cy * ? — g Rigged order, particularly as applied to 
ES b in 7 on th the reporting of news, to indus- 
——- =. @ vr ° om trial and educational purposes, to 
S — gay eed ois oe ha advertising, selling and general 
8s pa y > PagassF P publicity and to the production 
8.00 ~" age — ‘ . eS of photo-plays by amateurs and 
6.00 — b — > - boi ns to entertainments. Full details 
~ ae ae eS of projection as well as film mak- 
Fr $3.50; postage: 15c East, 20c to ing. 517 pages, 221 illustrations. 
Co. | 9 Chicago, 36c to coast Price $3.00. By mail, insured, $3.10 
i,0.| | 
1 Einstein’s Theories of Relativity The Fourth Dimension Simply Explained 
3ER | and Gravitation . A collection of essays selected 
'O or . om those submitted in Scientific 
io E Edited by J. MALCOLM BIRD American’s prize contest, with an 
8.50. & Editorial Staff of the Scientific American introduction and editorial notes by 
= Second edition now ready. A HENRY P. MANNING, 
mai, 0. compilation of the best material Associate Professor of Mathe- 
“e saan un Nagy © cea on me matics in ort University. — 
— + ugene fFiiggins Frize oO 5UUU, is not a metaphysical book, but a 
: . —— no a ome sane and simple exposition of a 
ae careful foundation Is and a fascinating mathematical concep- 
* background -provided as exists in tion; chosen from the essays which 
t + no other work, before the dozen or present this subject from as many 
_ . more essays are given to the reader. points of view as possible. 
i Price $2.00 net. By mail $2.15 $1.50 net. By mail $1.60 
co | 
RK . . 7 . - >. 
= Scientific American Cyclopedia of Formulas The Finger Print Instructor 
“a Edited by ALBERT A. HOPKINS By FREDERICK KUHNE 
J The most complete book of Of the Bureau of Criminal Identification, 
at receipts published. Partly based Police Department, City of New York 
= on 28th edition of “The Scien- A text book for the guidance of 





cover 


tific American Cyclopedia of 
Receipts, Notes and Queries.” 
A careful compilation of about 
15,000 selected receipts and 
processes. As indispensable as 
a dictionary and more useful. 
Bound in fabrikoid. Size 614 
x 814 inches. 1077 pages, 200 
illustrations. 








finger print experts and an instruc- 
tor for persons interested in the 
study of finger prints. Explains the 
system in a manner that the layman 
can master and understand in 
every detail. Size 6x9. 155 
pages, 11 folding plates. Profusely 
illustrated. Entertaining as it is in- 
structive and practical. 
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Price $5.50 net in New York, to Ch $5.76, to Pacifi ° 
mon ‘i Coast $5.98, inkeenellity ais aaepanianie satel $3.00 net. By mail $3.15 
es Books worth having — edited with the Scientific American authority 
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David Belasco 
is one 

of the foremost 
leaders of 


American Drama 














WHY DAVID BELASCO READS THE OUTLOOK 


HE value of The Outlook lies in its 
T trenait of vision, normal view-point, and 

unswerving steadiness of purpose. The 
ideal precedes all things, and a magazine 
without an ideal is like a man without a 
country. 


street that soon passes by. 


back to their studies. 


courage to all who 
of mankind. 
reason to look forward to great international 


achievements, 


The view-point of The Outlook is much 
needed in these excitable times. Progress, 
development, and rational growth are at- 
tained only under normal conditions. 

America is the most idealistic country, as 
its past proves. The wise journals of the pres- 
ent are those that inspire hope in its future, 


That we are reverting to a steadier mood, 
must be evident to all who think profoundly. 
Jazz in thought and writing is merely a phase, 


THE OUTLOOK COMPANY, 381 Fourth Ave., New York 











The Outlook for Only $1 | ease enter my name for a special 18 weeks’ subscription to | 
e Outlook enclose S.A | 

If you are not already a sub- Dka , s | 
scriber, send $1 for special | | 
thirteen weeks’ subscription | Name 
THE OUTLOOK COMPANY | q jorcus “9 
S06 Powsth Aveceew Vem Cay fe es Be OS wal 
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HOTEL WOLCOTT 


‘Fifth Avenue and Thirty First Street 
NEW YORK 


Centrally Located 
Comfortable Appointments 
elicious "90 
Room-running water $2.50 & $3 
Room-with bath $350 & $4 
Suites from $8 to $10 


Se LiL TOM 


: a F Mhef 
“=== 100K AROUND! yp 
EVERYBODYS USING 
WHITING-ADAMS BRUSHES | 
There aren) go-round of Brushes. p 
*ousands of kinds and sizes of z 


WHITIN®-apDAMS BRUSHES | 


Your deéler sells them or will quickly get them for you. : } 


re ee wee ee RR ne 


i 
} 
3 
k 
i 
I 
' 
I 
I 
t 








TITTY TH 
























Send for 
JOHN L. WHITING - J.J. ADAMS Co. 
Brest Makers for Over UD re ne he nporsten: U.S.A. 
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Those who write must bring new faith and 
labor for the welfare 
The world has good sound 


SCIENTIFIC AMERICAN 


no deeper than the music that suggests the 
name; it is rather like a gay circus in a side 
When the brief 
glamour has vanished, the boys and girls go 


| 


| 





Inventor vs. -Forger—II 
(Continued from page 68) 


UMM HN EM 


PATENTS 


Trade-marks 
Copyrights 










attention of the check protector is usually 
devoted. They have simply deleted the 
name of the true payee on large checks and 
substituted their own, without otherwise 
altering the paper. Such altered checks are 
easy to eash. The depositor is the loser. 
Accordingly, the national situation as re- 
}gards the bank check holds out rich oppor- 
tunity for two classes—the insurance man 
}and the inventor. While the latter is still 
|dreaming over the miraculous device the 
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|former is making hay. Most of the great 
| business houses now carry heavy insurane 
|to indemnify them against forgery and rais 






Designs 


ing. They have been able to find nothing 
so good and have naturally extended the 76 Years’ Practice Before 
surety bond idea from their employees to 


the Patent Office 


their check books. This plan has only one 
drawback. I wonder if the carrying of in- 
surance will not make check writers 
careless and perhaps as venal as it has made 
antomobile owners, for instance? 

To sum up for the inventor: 


a If you have an invention which you con 
template patenting, or a trade-mark which 
you desire to have registered, we shall be 
pleased to have you consult us. We have thor 


There is a , 
experienced attorneys in our New 


oughly 


erying need for some really effective form York. Waat Cc . Chi 

of check protector or plan of check protec-|zZ ork, Was \ington, leveland, Chicago and 
: ral : - San Francisco offices, with long experience 
tion. To be adopted, the device or plan = in preparing and prosecuting both patent 
must be almost magically simple and free and trade-mark applications. 


from the suspicion of making check writing 





diffeult. What form this wonderful thing = Prompt, Conscientious and Efficient Service 
is likely to take is beyond my divination. 

It seems to me, however, that mechanical The SCIENTIFIC AMERICAN contains 
protectors or machines which seek to make Patent Office Notes, Decisions and other 


cannot matter of interest to inventors—and particu 
lars of recently patented inventions. 
We shall be pleased to send, without charge, 


our Handbooks on United States and Foreign 


the amount line safe from raising 


win the great prize. 
Not long ago a check raiser working near 


New York City ax & laundry wagon driver Patents, Trade-marks and Copyrights. 

to turn over to him a few checks collected 

from merchants, giving the driver cash and 

|a tip in their stead. The raiser took these MUNN & COMPANY 
leheecks to his room and looked them over. 

He found that five or six of them were on PATENT ATTORNEYS 


the same bank and got a check-bock of this Woolworth Building, NEW YORK 





institution by starting an account. He Scientific American Building, | WASHINGTON, D.C. 
then took the original checks of the mer- Hanna Building, CLEVELAND, OHIO 
chants, copied them in exact duplicate, in- Tower Building, CHICAGO, ILL 
eluding their numbers, on blank checks from Hobart Building, SAN FRANCISCO, CAL. 





his newly procured book, forged the mer-|= 

chants’ signatures upon these duplicates |“ 

either by tracing or by means of muscle 

forgery, and sent them through the bank. 

Every one of them passed without notice BASIC BURGLAR ALARM 


FOR SALE STRONG PATENT 


and was returned cancelled to its supposed 


writer at balancing time. CLAIMS include deviations for dwell- 
The raiser then allowed some weeks to ings, bank buildings, vaults, safes, safe en- 
pass Next he took the half dozen original casements, stores, prisons ‘ bar sawing, wall tunnel- 
: ‘ on ing alarm). Slow moving endless cord, or chain 


checks, erased them at the payee and amount system used unsheathed in paral el formation before 


line, made them payable to himself and || dwetling windows, etc., or passing through steel 
raised them to great sums. After calling || Plates (bank walls, safes, vaults); through steel pipes 
ad -. , bad (window bars, wall, ceiling, floor protection). If the 

up the bank on six different occasions, say endless cords or chains are retarded, stopped, severed 
ing that he was the credit man of a promi oo pe nade ter travel, gong, detonation, and 
ed ets: bed ai sae Sa Dee : se flash light alarms instantly actuated. Simple and 
ner t de partment store or jobber and asking practical. Cheap to manufacture Definitely dis- 
if the various merchants were good for the cards use by burglars of nitro-glycerine, oxy-acety- 


lene and thermit. For full particulars apply 
ROBERT W. VAIL, Box 443, 
General Post Office New York City 


amounts to which he had raised their checks 
(information which the bank cheerfully 
gave), he deposited the raised paper, drew 
out his whole account when ‘these moneys 
had been eredited to him and fled. 

It will be apparent that such a man need 











| Starting a Company ? 








not raise the work of a mechanical pro 
tector to beat it. All he needs to do is to Save expenses and taxes by organizing on the 
get hold of authentie checks and a machine popular, COMMON LAW plan under a pure 
of » ki . ’ ie 5 ott . av DECLARATION OF TRUST. No experience 
f the kind used by hi victim. He may required to fill in DEMAREE STANDARD 
then take a blank check of the same sort FORMS, issue shares and begin doing business 
used for the original, copy the good check at once. Genuine DEMAREE FORMS are 
. ite $ thatawar « _ nationally known, approved by attorneys and 
apom it, write in whatever amount ple — utilized by successful concerns throughout the 
him, run the check through his machine, United States. Send for large, free pamphlet 
destroy the stolen original check and cash (D-23 contebning ——_ eormation that 
: sain Reais . a ualliaaiag eeanilies you may need. C. S. DEMAREE, legal blank 
the forge d duplicate. He thus circumvents vublisher, 708 Wainut, Kansas City, Missouri. 

the machine completely. If anyone should 





produce an unbeatable mechanism, the crooks 
would get around it in just this way. The 
defeat of the machines is thus already we 


MR. INVENTOR 

LET US SOLVE YOUR PROBLEMS! CONSULT US NOW! 
WE can develop that IDEA and build that perfected 
working MODEL for you. We are engineers and experi 
mental machinists, and can develop your device intoa 
| successful commercial product by MAKING IT WORK 
| We are experts on automatic labor-saving machinery 
and gasoline motors. Mechanical drawings made from 
your sketches and specifications. Absolute secrecy 

guaranteed you. 
ELK MFG. 
19268 Broadway 


vided for, it seems to me. 


Relativity—and Other Things 
(Continued from page 58) 
under the title, “Mathematical Philosophy.” 
A sub-title tells us that the volume is one of 
“lectures for educated laymen,” and the phrase 
is a most happy one, if we but remember that 
the “layman” in mathematics is doubtless a 
specialist in his own particular field. This 
reservation is really necessary, for the man 
who is a layman in erery field is a dabbler, 
and entitled to no great consideration from 
Dr. Keyser or anybody else. In the volume 
under review the nature of postulates and 


co., Ine. 
“ New York 












THE FASTEST PORTABLE 
FILTER IN THE. WORLD 
FOR GRAPE JUICE, 





t nts -~oncepts o whie we have 

fundame “~ : n cel ‘ f % hi h Pager id CIDER, ETC., ETC. 
ourselves iad a ittle to say in these col-| Easy to operate ou lasts for 
umns, is diseussed with thoroughness and rs. Fits any bottle or keg. 
lucidity, and the exact status made clear OME SIZE filters quart of water 

- Jogieal 8 ‘ture which the mathe- ® minute, No.7, J allo: 
of the logieal structure ich ‘ LARGE SIZE filters gallon of water 
matician builds up of these. No less than a minute, No, 7 15.00. 


PAY POSTMAN ON DELIVERY 
plus few cents postage. Mone: 
promptly refunded if not delight 
The VACCU-FILTER SALES CO. 
Dept. 7, 70 Fifth Ave., New York 


150 pages are thus devoted to showing the 
essential nature of mathematics. Then 
some of its collateral concepts are treated— | 
such things as transformations, invariance 
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SIKEMAL 
AND THE SIGNAL! 
‘At this moment, if Kemal likes, he 
can gwe the signal to raise the 
whole Mohammedan World against 
us.’’— Townshend. 
Listen to the other things said by 
= F&F Major-General Sir Charles Townshend 
‘Townshend, the gallant hero of Kut- 
e el-Amara—Townshend, who served for 
twenty-one years amongst the Moham- 
medans under Lord Kitchener—Town- 
shend, just back from an unofficial visit 
ae to Angora, crying out to his government: 
| be with Turkey leading the Moham- 
we medan world in an organized rebellion | 
and gainst British rule, I see no hope for the 
-_ maintenance of sec urity of the Empire.” 
‘Two other constructive articles com- 
plete a superb interpretation of the Near | 
ice Last question : 
‘ins “The Freedom of the Straits,” by | 
her Herbert Adams Gibbons, and 
cu 


“Who Are the Turks,” by William 
Ke, L. Westerman, American expert-adviser 


ign ‘ ’ : ‘ ns 
on the Near East at the Paris Confer- 


“IASIA 


)) The American MAGAZINE on the Orient 


: More than 50 Illustrations 
Special Photographic Inserts 


All the advantages of Oriental travel—all | 
that can be gained from association with sci- 
tists, diplomats, historians, editorial writers 
ind novelists—all the enthusiasm and culture 
connected with a knowledge of the peoples 
current events of the various 





ind stirring 
\siatic nations—these may be yours through 


fascinating pages of ASIA MAGAZINE. 


Andrews’ Great Cablegram— 








ered | 
and | . . . 
and | of Utmost Scientific and 
ty: | Human Interest 
An enthralling article cabled from Peking 
‘ity to ASIA by Roy Chapman Andrews, leader 
the Third Asiatic Expedition sent into 
a Mongolia and China by ASIA, the American 
Museum of Natural History and the Amer- 
? ican Asiatic Association. Here adventuring 
seems to have reached a pinnacle. 
. 
: Other Features in the December 
. Issue 
4 Lawusa Returns to Her Village. By R. W. Cilento 
l Is the heart of the Jungle Man all black? 
’ Looking East from Moscow. By Ernestine Evans 
; Is Russia successfully spreading Soviet propa- 
ganda in the East? 
Mahaban and Sri Krishna. By James Bissett Pratt 
Did the Hindu get his god Krishna from the 
early Christians? 
Snow in Far Eastern Painting. By Kojiro Tomita 
’ A collection of beautiful Chinese and Japanese 
oo paintings and their legends. 
a : " 
veri Many Other Interesting Features 
toa 
RK e 4s * * 
ery Most Distinctive $1.00 Christmas | 
rom . 
vecy Gift 
aie SPECIAL OFFER 


A Five Months’ Tour of the Orient 


ASIA is on sale at all newsstands at 35¢ per 
copy. If you do not know this magazine, this is 
your opportunity to become acquainted. Send $1.00 
with the coupon. We will mail you the next five | 
issues for the special price of %1.00—a big offer 
f an exceptionally low price. 

This offer open to new readers only. 


| Five Months for $1.00 
. 
) 
J 


ASIA, 627 Lexingten Avenue, New York City 


1 Send ASIA, the American Magazine on the 

- Orient, for the next five months, beginning with 
» current number. I enclose $1.00. 

NaGtRs .c.ccet casciSscdeccctsngeraccceevesescssess 

AdGreBB. ..ccccccccccccccesccvccsccccessescsseres 

Business or Profession. ........-+0+eeeeeeeeeeeree 


(Foreign $1.40) 
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and groups; variables, limits and infinity; 
hyperspaces and non-Euclidean geometries: 
and finally the very close correlation that 
exists between mathematics and psychology, 
and which we have seen adequately dis- 
cussed nowhere else. The educated layman 
to whom the book is addressed can hardly 
fail to take away from it a very definite 
idea of just what it is beyond mere figures 
that occupies the mathematician’s mind. 
Perhaps we may, in Dr. Keyser’s case as 
in Dr. Murnaghan’s, quote the preface: 
“Though the course is designed primarily 
for students whose major interest is in 





philosophy, I venture to hope that the lec- 
tures may not be ungrateful to a much 
wider circle of readers and scholars. 

“To the growing class of such profes- 
sional mathematicians as are not without 
interest in the philosophical aspects of their 
science. 

“To the growing class of such teachers of 
mathematics as endeavor to make the spirit 
of their subject dominate its technique. 





|neering worthily, as the science and art 
‘ 


| future 


science students who are interested in the 
logieal strueture and the distinctive method 
of mathematics regarded not only as a 
powerful instrument for natural science, but 
also and especially as the prototype which 
every branch of science approximates in 
proportion as its basal assumptions and 
concepts become clearly degined. 


“To the rapidly increasing class of en- 


lirecting the civilizing energies of the world 


to the advancement of the welfare of all 
mankind. 

“Finally, to all readers who desire to 
quire a fair understanding of such genuinely 
great mathematical ideas as are accessible to 


all educated laymen.” 


Pictures That Talk 
(Continued from page 19) 
most delicate overtones—the very 
that give quality to speech and music. 
The reproduction of the sound from the 
film is accomplished by moving the film in 
front of an exceedingly delicate electrical 
device which produces electrical energy in 
direct proportion to the strength of light 
falling upon it. By an ingenious combina- 
tion of vacuum tubes, there has been pro- 
duced an apparatus which responds to varia- 
tions in the light falling on it. There is 
said to be no sluggishness, as compared with 
selenium cells. The current is brought to 
amplifying devices and loud-speakers which 
can be scattered over a wide area if desired. | 
Recently. the pallo-photo-phone was em- 
ployed to operate the radio broadeasting sta- 
tion WGY of the General Electric Com- 
pany. The well-known voice of the WGY 
announcer, KH, was recorded on a_ photo- 
graphic film and sent out over the radio 
phone with such accuracy that it was almost 
impossible to distinguish it from the living 
as ordinarily transmitted from that 


ac- 


sounds 


voice 
station. Indeed, it appears very likely that 
such applications of the photographic re- 


cording of sounds will become quite common | 


in the future, and that lectures and im-| 
portant speeches may be simultaneously 
broadeasted from several radio _ stations. 


This system has a definite application in re- 


|eording speeches, songs and other sounds for 


generations. Its application to the 
theater is, of course, obvious. 


Our Aladdin’s Lamp 
(Continued from page 24) 
amperes at 10,000 cycles, the filament ex- 
citation requiring about 20 kilowatts. The | 
magnetic field produced by this large heat- 
ing current from the cathode to the anode 


“To the growing class of those natural-| These are the men who will 








help you 


Waldemar Kaempffert, 
Vice President and Director of > 
Engineering Service 

Professor J. M. Morecroft, 
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WILL CULTURE BE 
MEASURED IN 







These are the men who will 
help you 


Raymond Francis Yates, 
Radio Engineer and Radio Editor 
of the New York Evening Mail 


Pierre Boucheron, 





of Columbia University Member of the Institute of 
John N. L. Hogan, ss Greatest Radio Engineers 
Ig eo ed of Institute of Radio Experts tte Catiaa Seite 
adio Engineers ? Py ang , 
IR. 'S. a Show You Instructor in Radio at Y. W. 
of the Bureau of Standards, Hotww in= . 


|gineers who are learning to conceive engi- | 


of | 


“The Easy Course in Home Radio’ 


| 


U. S. Government 


Edited by Major-General Squier 
Chief of Signal Corps, U.S. A. 


The quickest way to learn to 
swim is to get in the water, and 
the quickest way to learn about 
radio is to make a set yourself. 

But be sure you are learning 
the right thing. Don’t take any 
chances by learning from an ama- 
teur. Learn from the best men in 
the field today. Learn from the 
course which they have prepared, 
which is now offered at a low 
price to first comers. 

These famous radio experts 
have prepared a brief complete 
course, giving in seven clear, 
graphic, fully illustrated lessons, 
everything that is known about 
radio. It is here offered you on 
most unusual terms. 


Major-General George O. Squier says— 


“No one can be educated solely in school. 
Radio can go a 
long way toward supplying whatever kind of home 
background the country needs its citizens to have. 
“To our children radio will bring the intellectual 
background which only the very rich have been able to 


important is the atmosphere at home. 


provide. 


“Comfortably, each one of us beside his own library 
table, in his favorite chair, without cost or exertion or 
the annoyance of dressing up, there will come to our 
ears the best thought and the finest artistry of all the 


world. 


“Thus will the radio engineer provide a new cultural 
background for humanity, a new and powerful agency 


for the advancement of mankind.” 


A. B. C. LANGUAGE 


There is no technical language 
here—no elaborate explanations. 
Everything is told in plain, under- 
standable English, and there are 
scores of diagrams and photo- 
graphs to make any doubtful 
points clear. 


With these seven simple lessons 
any man or boy who likes to 
tinker can make himself a radio 
outfit that will be a source of con- 
stant entertainment to himself 
and family. Or if he prefers to 
buy his set, he can find out the 
best kind to get, and how to save 
money on his purchase. 
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Far more 


The cost 
course is trifling 
—for the whole 
with its thousands of dol- 
lars’ worth of information. 
All you need to do is to 
mail the coupon at once. 
The whole course will be 
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—on approval. 

If you don’t like the les- 
sons, send them back! 
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during a portion of each half cycle of the 
eurremt, passing through the cathode, takes | 
the place of that of the grid in the three- | é 
electrode tube. The electron current to the po Monthly Don’t Wait—Get in the Game Now! 4 


(Reprinted from Popular Radio) 
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The New Conservation—II 
(Continued from page 28) 
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|is found in this great diversity of kind, 
| model or pattern, and size in which each is 
offered for sale. 

Unnecessary duplication, expressed in min- 
jute variations between different makes of 
|articles of everyday use, is an economic 
waste. Any retailer can tell you at inven- 
tory time what goods sell best, what size 
package is most popular. His guide in his 
| future purehases is the stock left on his 


| moving lines. They represent the handicap on 
his turnover to the extent of the capital 
originally invested in them. 
sale means the loss on these ,inactive lines 


the goods that move more rapidly through 
the hands of his sales-people. It is that ex- 
tra increment in the prices of current com- 
modities which reflects waste, for it means 
an expenditure for which there is no return 
|to the consumer. Jobbers, and manufactur- 
j}ers have identically the same problem to 


| the prices they charge their customers. The 


pays these accumulated “waste-premiums” 
}and then wonders why the cost of living is 
| so high. 

Standardized goods sell the year round— 
manufacturers produce them during dull 
seasons for stock, knowing they will be sold 


brings stability of employment, and lowered 
costs of production. Selling prices can be 
proportionately revised downward, and as 
the purchasing power of a dollar thus in- 
creases, the cost of living is lowered. 

Simplification is not a theory—it is a 
practical working medium by, and through, 
which these results can be attained. It has 
been tried and proven in a hundred different 
plants, and now groups of plants, turning 
out products of a common classification, are 
cooperating through their trade associations 
to bring to the industry as a whole those 
advantages the individual plants enjoyed. 
This is not done for philanthropie reasons, 
but is instead a manifestation of the typical 
| American business spirit, viz., the adoption 
and use of new methods and principles be- 
cause they pay! 


value of the Department of Commerce by its 
usefulness to the American people. He be- 








lieves that if the Department can help Amer- 
ican industries toward greater prosperity 








The Jews in America 


What are the facts about our Jewish population ? 

What part do they play in American life ? 

Is*it true that they dominate American Finance ? 

Are they the brains of the Nation in Professions ? 

In ‘education, in journalism, in literature, in music or the 
drama? 

Are they increasing their influence in Politics ? 

Are they holding a disproportionate share of public offices ? 

How many Jews are there in this country ? 

Where did they come from? 

Why did they come here ? 

These are only a few of the questions that must be answered 

before the fundamentals of the problem, and it is a prob- 

lem, can be solved. 


BURTON J. HENDRICK has made an exhaustive investi- 


gation and is writing a comprehensive series for 


THE 


WORLD'S WORK 


in which he answers these queries. The first article is in 

the December issue. To introduce the magazine to new 

readers, we offer the next four issues for only one dollar— 

use this coupon. 

THE Wor.Lp’s WoRK 
GARDEN CiTy, NEw YORK 

Enter my subscription for 4 months. I enclose $1.00. 
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through cooperating with them to simplify 
their lines, eliminate wasteful trade prac- 
| tices and lower production costs, their mar- 
kets will be broadened, and greater volume 
of business will result. Unemployment will 
be less frequent and of shorter duration, 
distribution will be facilitated, and costs of 
living will go down. Foreign competition 
will have fewer terrors for us, and our pres- 
ent high standards of living will be main- 
tained. 

The Division of Simplified Practice in the 
Department of Commerce is organized to 
help American industries reduce the wastes 
of over-diversification. Its main theme is 
conservation—the “New Conservation,” em- 
bodying not only the old conservation of 
material resources, of money and of time, 
but also that greater and far more precious 
medium by which all our wants, whether 
necessities or comforts are supplied—human 
energy! 

The New Conservation 
prosverous America. 


means a more 


Airplanes in the Public 
Consciousness 
(Continued from page 32) 

Another Spad is labeled as being one of 
the first planes of this type issyed for 
America during the World War. It was 
used during the engagements of Chateau- | 
Thierry and St. Mihiel and during the Ar- | 
gonne operation, operated by arigadier | 
General William Mitchel, United States Air | 
Service. General Mitchel also used it after | 
ithe armistice, when piloting the Prince of 
Wales across the Rhine at Coblenz on pod 
observation tour over the area occupied by | 
American troops in Germany. It is equipped | 
in every respect as it-was during actual 
operation on the battlefield. 

The famous German Fokker, most dread- 
ed of the enemy planes, is represented by 
lthe U 10, model D VII. This plane was 
|eaptured at Verdun two days before the 
armistice, by Captain H. MeLanahan and 
Lieuts. E. Curtiss and 8S. Sewall of the first 
pursuit group 95th Aero Squadron. It has 
a Mercedes 180-horsepower motor, travels 








1116 miles per hour and remains aloft for 
|two and a quarter hours on only 21 gallons 
Two Spadan machine guns make 








of fuel. 








| shelves, for in the main, it consists of his slow- 


The clearance | 


|must be absorbed on the prices charged for | 


| face, and their losses are passed along in| 


final purchaser being at the end of the line} 


eventually. This regularity of production | 


Secretary Hoover measures the ultimate | 


: JANUARY, 1923 





|it deadly and a curious cubist sort of 
| camouflage, of dainty, delicate colors in six. 
sided lozenges makes it difficult to see. Tat 
Fritz was not without his sense of humor 
is illustrated in the bucking mule painted 
with more virility than veracity upon one 
side of the fuselage. 

Still another historic plane is Captain 
Street’s D. H. 4, which flew from Now 
York to Alaska and back to Washington, 
a distance of 9,000 miles, without trouble 
or mishap. 

A most interesting exhibit is the Le Pire 
tractor biplane, developed by the Uniied 
States Air Service for fighting. A 46. 
horsepower Liberty motor provides a speed 
of 136 miles per hour and 72 gallons of 
gasoline give it two hours radius. Two 
Lewis and two Marlin guns provide its of- 
fensive power. Particularly interesting is 
the stream lining of the struts and wire 
braces, the latter double, and with a wood 
insert between them to diminish wind re- 
sistance. 
| Finally there is an aeromarine 39 B sea- 
plane, provided with a Curtiss 100-horse-. 
power motor which gives a speed of 68 miles 
an hour. The little craft is manned by a 
erew of two. Landing at forty miles an 
| hour, if descent upon the water can be said 
to be “landing,” the small craft can climb 
11,500 feet in ten minutes. It has a ceiling 
| of 6.300 feet. 
| Auxiliary exhibits inelude flying suits, 
| both electrically warmed and plain, and 
two of historic interest, one worn by Gen- 
eral William Mitchel and the other by the 
Prince of Wales. 

Guns are represented by a Lewis, ex- 
hibited alone in its glass case, and a Marlin 
also separately displayed. An exhibit of in- 
| terest shows twenty-two bottles of “wing 
dope,” giving some idea of the details re- 
quiring attention in making a plane. 

A tiumber of engines are on view. First, 
of course, is the Liberty. Three examples 
are shown, besides those on the planes, one 
|complete, one a erank case only, and one 
|eomplete but cut away to show moving 
| parts. Few people are unfamiliar with the 
| Liberty motor, at least as a name, but here 
| they have a chance to see the outstanding 
product of American engineering during the 
war in detail, and to appreciate. something 
of what is meant when they read that it has 
12 all-steel cylinders; bore 5 inches; stroke 
7 inches; piston displacement 1,650 eubie 
inches; weight 885 pounds, and 420 horse- 
power at 1,700 revolutions per minute. 
| The Liberty motor is equipped with two 
earburetors situated between the V made by 
the cylinders. One feeds the six cylinders 
towards the propeller end and the other the 
| six rear cylinders. Ignition is supplied by 
a storage battery. 

A feature of the Liberty motor well shown 
here is the lubrication of the crankshaft 
bearings. Because of the many positions 
which an airplane may take in flight, such 
as nose-dive, tail-spin or upside down, the 
“splash” system in which the shaft and 
bearings are partly immersed in oil as in the 
majority of automobile engines, cannot be 
used. In its stead oil is supplied to the 
bearings through a hollow crank shaft, 
easily seen in the cut away model because 
the oil passages are painted red. Oil issu- 
ing from the bearings is whipped into a 
spray by the fast revolving shaft and lubri- 
eates other working parts. The excess oil 
eventually condenses and flows to the sump 
in the bottom of the crank case, from which 
it is drawn to the oil pump and used over 
again. 

In addition to the Liberties, there are a 
couple of Hispano Suiza engines of 150 
and 200 horsepower respectively; a Curtiss 
of 90 horsepower, and a Bugatti of 16 
eylinders with twin shafts and two nine- 
cylinder Gnome rotaries. 

For those who are interested in the fight 
ing equipment of the planes, a De Haviland 
fuselage has been separately mounted in a 
ease, so that the inquirer may come close 
to and examine minutely the hydraulic 
synchronizing gear for the guns, which en 
ables them to shoot between the propeller 
blades, and the mounting of Lewis guns on 
the double flexible yoke. 

It will hardly be contended by the 
Museum authorities that the exhibit is com- 
plete, or that it is as extensive as it may 
become. But the very simplicity of it, plus 
the magnitude of the great wing spreads, 
and the multitudinous details revealed by 
skeletonizing the fuselages and wings of the 
planes thus treated, makes it of the highest 
educational value. It hardly needs to be 
said that in addition it becomes, with every 
passing year, of increasing historic value. 















